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PYRI DI N- 2- YL DERI VATI VES AS | MVUNOMODULATI NG AGENTS
Field of the invention The present invention relates
wo 0008/109812 EDGL r ecept or agoni sts of Fornul a (| PCEMER009/050749
their use as active ingredients in the preparation of
phar maceuti cal conpositions. The invention also
concerns rel ated aspects including processes for the
preparation of the conpounds, pharmaceutica
CONMPOSPYRIOMS-BUNt BHRIVATIVESCRSoMnbMobutATenEForarmiira (1),
and their use as conpounds inproving vascul ar function
and as i mmunonodul ating agents, either alone or in
conmbi nation with other active conpounds or therapies.
Background of the invention The human i mune systemis
designed to defend the body against foreign mcro
Figldgpinhé Mveafidn subst ances that cause infection or
di sease. Conpl ex regul atory mechani sns ensure that the
i mmune response is targeted against the intruding
Th%LﬁbésIeﬁhlﬂﬁﬁe@ﬁonQ’e@&’ﬁ 918 1 1¢E DG r@@@'td’ﬂ%bohibt% di@®tmulhnil) and their use
e control are unre

s e OGO THTB (P CRDREen CRRT RSP G o oG ae e nggntion also
cohb‘@nsll’l'ékal’&dr @bﬂ)éi‘ﬁs linffil g TRk V¥ sdse RO Epiepadtive @ the compounds,

phan e oS IRt eabilhe «arane of T Bafigh T and their use as

compppmcmmﬂoxarﬁgdvédmalabndwu@n ahd bs tinimuforme@datidgoagents, either alone or
ctlons severe rom sed. Typical drugs
in FW“P'H?%O”CW'HE,@“? %‘i 'V%O@E%‘E%S&SF $@'°%hl or anbuci |,
cycl ophospham de, cycl osporin, or nethotrexate.
Corticosteroi ds which reduce inflanmation and suppress
Bﬁpe i response, my cause side effects when used
nt. Nonsteroidal anti-inflammtory
drugs ( NSAI Ds) can reduce pain and inflammation,
t he | bit gonsi der a

h
g PEFRAL TR, ShObENb s SIS éﬂ'&ﬁwsﬂxehﬁf’dva@@?wst forgjon mioro-
orgeniETis Cgﬂd)ksubetembgmaﬂhahgcau@a alrifgctiant iov edieeageo uSdsiplixt egulatory

ARl B AR BRTG 1 stopdh IR St AR RTE Mysino substance

orsorgaméma?mi hyt a?mslvtetecrw’st Slmgsedmeahﬂwitﬁzﬁ control mechanisms are
t n ahmal or

nfRE R B Sfot L TR nBhdesr ot B8 Rioh A GolSaaieEied eblne ypwontrolied

infRuppatesseshbdnse is severe organ, ceII, tissue or joint damage. With current treatment,

the whole immune system is usually suppressed and the body’s ability to react to infections
is also severely compromised. Typical drugs in this class include azathioprine,
chlorambucil, cyclophosphamide, cyclosporin, or methotrexate. Corticosteroids which
reduce inflammation and suppress the immune response, may cause side effects when
used in long term treatment. Nonsteroidal anti-inflammatory drugs (NSAIDs) can reduce
pain and inflammation, however, they exhibit considerable side effects. Alternative

treatments include agents that activate or block cytokine signaling.

Orally active compounds with immunomodulating properties, without compromising
immune responses and with reduced side effects would significantly improve current

treatments of uncontrolled inflammatory disease.

In the field of organ transplantation the host immune response must be suppressed to
prevent organ rejection. Organ transplant recipients can experience some rejection even

when they are taking immunosuppressive drugs. Rejection occurs most frequently in the
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prevent organ rejection. Organ transplant recipients
can experience sone rejection even when they are
WO 200nP87TMTUNOsuUppr essi ve drugs. Rej ecti on occRCHIBROGN050749
frequently in thefirst few wegks after
transplantation but rejectio epi sodes can al so

. h S ven after transpl antati on.

Tkl Fee T SRneotaid e rapeR SO SRR S Ppen months or

eveoIyeRry wfterseahdpmngition. m@mmnamops@fe@t foothreégar risilir medications are
while m.nimzin i de . ef

t
ol IHO4P Siye TR PRE {5t EEiEn i iiizing side effects
Curieanspindaidedrugs gaes tb niteat frer eejodtivh ofitemEplasted organs interfere with

oSG GROLBIEIR 8 D L o P b oo
Ex[e:yKig)ldsScﬁ(Hulch hdr@@:hnezm‘mbpomwabllmtkw’{mb basilpamab,i ésolin@Us, or FK5086,
i re W oki rel ease.or . .
Wh R P R Lo e ae i BT RGBT MG AT EAInom; phich nhiit
nuﬁllecildyastynd%slsyﬁtt teRaesxysedrgldinfan xyijiter gfuedkodytealitferentiation.
i nhi bitor of |eukocyte differentiation. The benefi ci aI

ThFh ?r}eﬂ&af f g@ét\%aﬁ :%%p?rﬁﬁﬁ 533%?{ e\réglvitasg a%les relaetea{o thelr effects;
hoivevern tresugreesiized imniun osupphessndwhigls tprsedirogs dioduce sieisishes the
Imt he |mr% s(}/§tem S dlefteln§e argal nst |“nf ectio %Edr e standard

AP oHARAT R CTR TPt RETRr LTOCLO gy B3 %‘Pﬁﬂ‘r‘f&&u&b’ gLy standa
imohungsuparessivbtdrngsisedofdn hseghatlbighglesagesdacdigat @asse or accelerate

acc(?l erate organ danage. Description of the invention

ent invention provides novel conpounds of
Forrrul a (I) that are agonists for the G
protein-coupled receptor S 1P1/EDGL and have a

Dé@ﬁﬁ@ﬁBthgganQE@-lasting i mmunonodul ati ng effect
1 y reduci ng the nunber of

circulating and infiltrating T- and B-1ynphocyt es,
The! )Ptrgsoe% m@feﬁtﬁqﬁt rg\gg&jﬁé\fel %%18 Q{F F{)Hﬁlﬂg +I¥ tr}a?telre agonists for the G
pchellnquphledytreseFHSf asn EMEQG‘Df an 1FPIB/vEDCﬁ agorifeim and  long-lasting
: . [ v v
mBRRGRlY SRR PR X athibibd B (RRHGER hIRbeY G BRuiating and
infiltREihgDGand B-lyorghoces, mitkest aiectngibap matdstios eferhonypor expansion.

r an L i.seas tQ,d e .

o ERhe B R, 1Ty SBREHeS A R St B0 Sagonism,
possiblgrit icombgatiomevithtthe |o:beervadi dmprogement cfoertdqtfwiiialocelh/\ﬁayé'r function

asgéc%g%;%ltgr%951 E'H&P 5(3&1/?“(%';1 Cﬁlatkﬁgcguéﬁaté%?rﬂjouhgs usefu to treat

a new | mmunono era a reduc
unpordmﬁaslrﬁlymhwtqry nfseesé amtstwm\@mveonapaﬂwdum@losalayxd ar d
i MMunosuppr essi ve

The compounds of the present invention can be utilized alone or in combination with
standard drugs inhibiting T-cell activation, to provide a new immunomodulating therapy with
a reduced propensity for infections when compared to standard immunosuppressive
therapy. Furthermore, the compounds of the present invention can be used in combination
with reduced dosages of traditional immunosuppressant therapies, to provide on the one
hand effective immunomodulating activity, while on the other hand reducing end organ
damage associated with higher doses of standard immunosuppressive drugs. The
observation of improved endothelial cell layer function associated with S1P1/EDG1

activation provides additional benefits of compounds to improve vascular function.
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t herapy. Furthernore, the conpounds of the present

i nvention can be used in conbination wth reduced
waoelowages7nf traditional | nmunosuppressant therBEI/ERION 0749

provi de on the one hand effective i nmunonodul ati ng

activity, while on the other hand reducing end organ

danmage .associ ated wit her dgses of stangar
ThE G R BN TS . S TE BBderuBreh ot T hgga S 1P VEDGT
re@ptlotdrel knalvnaelthe lagtystd &rengublisimeaBsegi: aﬂladdenh I\ﬁacuag, T. J. Biol

CrEgimasaag b s WA DB el 7 HERRetr fiwg soneor7

publihiee NBESepIembére 3091 Mhe poiedcys andl efficacyf off thé laemlpum & Formula (1)
1P1/ EDGL receptor_are known in the art and are
ar%%p¢§ﬁgdquqg a. aTPY$.||a§say|-to dgp?dmmcﬁgg) vatues) angsj by] measuring the
P N s el R PR E*g Somotes)
The potency and efficacy of the conpounds of Fornul a
) THlQlin@¥fioR PSISES €5oliRhRedhdGLRESoPRE RorhGa gt er mi ne
CoOval ues and by neasuring the circul ati
| ymphocytes in thR®rat after oraJR%dn1n|S?$at|on
respectively (see [ [
relates to pyridine
Formula (1) wherei
i ndi cate theRb
of Formula (I);
nmet hoxy; R2 represe
C2-5- alkyl or Cl-4-alkoxy; or Rl represgnfs
C2-5-al kyl or Ci- R al koxy; R2 represents Rydrogen; and
R3 represents nethyl or eflyl,yf0f4) RL represents
met hyl , ethyl, or nethoxy; R2 represents C3-5-al kyl;
and R3 represents hydrogen; R4 represents hydrogen or
whHlihoxy; R5 represents hydrogen, d -3-alkyl, or
nmet hoxy; R6 represents -CH2-(CH2) n- CONR 6 1R62,
1- (3- car boxy-azetidi nyl) - 3- propi onyl,
A,Jepg%eﬁgr boxypyrrolidinyl)- 3-propionyl,
(3- carboxy pyrrolldlnyl) 3- propi onyl, hydroxy,

hydroxy alkoxy, - ( yUroxy C 1-2-al kyl )oC
1-2-al d’hydr0xy ¥~ OCH2- ¢ n- -
1R62, or \ /
N—O N—N
wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (1);

R' represents methyl, ethyl or methoxy; R? represents hydrogen; and R® represents C.,.s-
alkyl or C,_4-alkoxy; or

R' represents C,s-alkyl or Cq4-alkoxy; R? represents hydrogen; and R® represents methyl
or ethyl; or

R' represents methyl, ethyl, or methoxy; R? represents Css-alkyl; and R® represents

hydrogen;
R* represents hydrogen or methoxy;

R® represents hydrogen, Cy.s-alkyl, or methoxy;
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2-[ (azetidi ne-3-carboxylic acid)-1-yl]-ethoxy,

2-[ (azetidi ne-3-carboxylic acid G -5-al kylester)-
waz2ebpessrhoxy, 2-[(pyrrolidine-3-carboxylic  PCI/IB2009/050749

acid)-1-yl]-ethoxy, 2- [(pyrroj‘l di ne- 3-car boxylic acid

C -5-alkylester)-1-yl]- ethoxy, - OCH2- CH( OH) - CH 2- NR6

1re9rzefe’%s[ @g‘z Zﬁzbép %@a%ﬁ“’@z ﬁ ?’Pgﬁﬂ%&@‘”é’&r%wgipp@ 1-(2-carboxy-
py&olidinyD-3- pﬁ)pﬁinM/' efs(3eday b&VWV}FO%IHﬁY@DmWWDDWroxy hydroxy-Co.4-
aIK%ng é’oi‘y %[‘Sé@ldw{ E&‘?alf A LRk ropoxy, -OCH;-(CH,)NRE'R®,

2- [Ke(zl@}ddlh@@l—diirhitﬁyﬁic geid PoyN-ethoxpc2-flafdtidine-3-carboxylic acid Cq.s-alkylester)-

1-35]_5?.}6 ;ﬁ @?r%}?wg—%#aﬂ&xwéc ?é/ i) Lvib, §i9KY-c2-l(pyrrolidine-3-carboxylic acid

@@Ild)esﬂefyi L/H-letmng-y)CHz-CH(OH) CH,- NR61R62 3- [(azetldlne -3-carboxylic acid)-

bR Y SR ooaio ( @) n- scRldgsten- 1y
hyel fQ&rbrapdiy( Chdhydebixy2 3PS IIRGE33- caﬁ%klﬂrc( @blﬂ) M-y [ Nr6EIRG 4, 2-hydroxy-3-

[(pﬁvaliLdéﬁeg%-carﬁg ﬁ]‘b C@t ZQ/WSH@:%‘R%{ 8%5\61 ! e(}r eZQ'E (}roxy 3-[(pyrrolidine-2-

cafx A Rxyont 1hyl]- proiboXyOZ_rﬁfdr@iyl@ﬂ(@&rdﬂmnyﬁrﬁrwwc acid Cs-alkylester)-1-

2- car boxy. y - (G a I
B Ro oG G N TRQURS T i olee LRI L CHES SRS RGs e 05 HrCHo)r
NHGORYgenOaH, -GN CHREBCORf;esent s C1- 3- al kyl ,
nmet hyl am no, ethyl am no, or dinethyl am no; R64
represents hydroxynethyl, 2-hydroxyethyl, am nonethyl,
Rshet‘énrlra]ﬁimitsnohyﬁrbgd;]n,l 2nethyl) nemtyhylz-hy@lroxyethyl carboxymethyl 1-(Cy.5-
2- met an no- et : n.rep ent
IR P e e SR alene- Crer ot Bo. 2putbetii, or 2

megieylanmb-dtiey;ns used herei nbefore and hereinafter
refera in this disclosure, the foll ow ng

I

rr[eezﬁ’ﬁ‘?sr‘?ag %Sﬁqgggsord{]ﬁtg ¥ii se indicated: The term
R% praseatsky.s-alkyt, rae;tdylymemc bthikaintirgp, @ndinfdtlegmlhor efers to

s Saturate trai br anc drocar bon ¢
R BRrrels Svdiori P, opby SRR AERERAPE e UG jagyomethyl 2
an&h@nﬁl@l,wrz-memgﬁmlméﬂmln wi th ot her groups, neans

saturated, branched or straight chain groups with one

to five carbon atons. Exanples of C -5-al kyl groups
n repeserts lthd integehy or 20apd opyl , n-butyl, /so-butyl,

n-pentyl, 3-pentyl, and /so-pentyl. Preferred exanpl es

of G -3-alkyl groups are nethyl and ethyl. Preferred
R’eaprapéras hpdrogsh, meah| pt clgooups are et hyl, n-propyl,

/ so-propyl, nbutyl,
The general terms used hereinbefore and hereinafter preferably have, within this

disclosure, the following meanings, unless otherwise indicated:

The term “Cyy-alkyl” (x and y each being an integer) refers to a saturated straight or
branched hydrocarbon chain with x to y carbon atoms. Thus, the term C,_s-alkyl, alone or in
combination with other groups, means saturated, branched or straight chain groups with
one to five carbon atoms. Examples of Cqs-alkyl groups are methyl, ethyl, n-propyl, n-butyl,
iso-butyl, n-pentyl, 3-pentyl, and iso-pentyl. Preferred examples of Cys-alkyl groups are
methyl and ethyl. Preferred examples of C,s-alkyl groups are ethyl, n-propyl, iso-propyl, n-
butyl, iso-butyl, n-pentyl, 3-pentyl and iso-pentyl. Preferred examples of C,4-alkyl groups
are ethyl, n-propyl, iso-propyl, n-butyl, and iso-butyl.
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/ so-butyl, n-pentyl, 3-pentyl and /so-pentyl.

Preferred exanpl es of C2-4-al kyl groups are ethyl,
wWo2@eomer2 /so-propyl, n-butyl, and /so-butyl . FECEIR2009/050749

"Cx-y-al koxy" (x and y each bging an integer) refers

to an al kyl-O group wherein the alkyl group refers to

a straight or branched hydrocarbon chain with x to vy

carbon atons. For exanple, a d -4-al koxy group
Theasinal Qg -ikosy mdpeé@ubem@abmnegérmﬁerand ahrmltyll}d)s@roup wherein

thg gl%@ %/L%B(r}(#ergﬁc}lé B{]?IQQ(S;P %g%g:h{eiﬁy(?régé) §§X bh érx)%éf carbon atoms.

Foexaambles aof Aalkébcyadgﬁsopxwourammorarcmeetbhfowcarpbmmxys and includes

/,S0- pr OXY, and /so-butoxy. Preferr exa
oS BRE Y PR REEo A ToRY YRS, SaRgIoH. and tertbutoxy.
Préfared erpopiys oE8 afkes @durs are Stradxlg Wp@(yomp&)r@ﬁcﬁ(y, and iso-butoxy.

PR e P BB e BB N PWDorte et af Liopply. and iso-proposy

Exayfpleél o€, galkoxatioups agcmethdky) @tHioy ewp@pbxiE ahd iigo-propoxy.
wherein A represents wherein the asterisks in cate the

bond that is Iinked o the pyridine group of Fornula
(1). iii) Another enbodi ment of the invention rel ates

i) i SRRt oh b RATER] eik,4F GBS fEiRexyds, according to

enttimelinhnm@ wherieth A ireptesknt t he pyridi ne group of Formul a
(1). iv) Anothgr enbodiment of the invention relates
to pyridine derivat) according to one _of the
enbodi nents i) tb fer ei n Rt~epr m’s met hyl
or net hoxy, R2 esel/s hyd®fogen, \\and represents
C2- 4-al kyl or d Boal—kmxy V) Anot heyj odi nent of
the invention relates to pyridine derivatives
wheeeln fii arierishs Hiicalmibe bond it isninkad Hethe Pyriging grqupiof Formula ().
wherein Rl represents nethyl, R2 represents hydrogen
and R3 represents C2-4-alkyl or d -3-al koxy. vi)
iil) AfeRtheyr eavopdigent i e mh@tpﬁ\,@lﬁt@%ﬁo r@rlgtngsd@r@/atlves according to

enfBOIntH ®, WRENPA keRssextsor ding to any one of the
enbodi ments i) toiii), wherein Rl represents

C2-4-al kyl or d -3-al koxyﬁ?z( epresents hydrogen, and
0

R3 represents nmethyl.vir) t hex--ehbodi ment of the

invention relates to pyridi\ne dgrivatives according to

any one of the enbodinments h) tq iii), wherein Rl

represents C2-4-alk R2 represents hydrogen, and R3
Wheéﬁbfr‘ ecateriskindigates %plho)‘d %t%‘@n’(eéiﬂ)“{hélpﬁ%ﬂe gfoupips Formula (1).

invention relates to pyridine derivatives according to

any
iv) Another embodiment of the invention relates to pyridine derivatives according to any

one of the embodiments i) to iii), wherein R" represents methyl or methoxy, R? represents

hydrogen, and R® represents C,4-alkyl or Cq.3-alkoxy.

v) Another embodiment of the invention relates to pyridine derivatives according to any one
of the embodiments i) to iii), wherein R" represents methyl, R? represents hydrogen, and R®

represents C,4-alkyl or Cq.s-alkoxy.

vi) Another embodiment of the invention relates to pyridine derivatives according to any
one of the embodiments i) to iii), wherein R' represents C,4-alkyl or Cis-alkoxy, R?

represents hydrogen, and R® represents methyl.
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one of the enbodinents i) toiii), wherein Rl

represents nethyl, R2 represents C4-al kyl, and R3
W0 2peaemsnt s hydrogen. ix) Another enbodi ment oPCT/FB2009/050749

invention relates to pyridine6derivatives according to

any one of the enbodinents i) "to viii), wherein at

.| east one of R4 and R7 represents a oup. ot her .
vil BRSSP BEURE 57 R PV Op R BIB P b e G HEIES GEopHing to any
onk IV €t érpbodirabats @stotiit), whieieth Rerepessent @\ eskyd R Oegdiesgnts hiydrogen,

one of th nmbodi ments i) to viii), wherein R4

a”?@%ﬁ%@&ﬁﬂs m‘fﬁngy, and R5 and R7 represent hydrogen.

Xi) Another particul ar enbodi mrent of the invention

.relates t yridi derivativ ccordi ng,to any one .
vi AnBE? eirboFiRsheL Ty el P ptes, RabER Rorde b eiRe cpiging to any
onb i thegenbodRberte Py te ipNviseréih-RB-replegbnte mdtey RX e preagatsRY,-alkyl, and

srepresents nmethyl or chloro. xii) Another particular
'Qéﬁﬁgagﬁ%hYmBQGWhe invention relates to pyridine

derivatives according to any one of the enbodi nents i)

.\t I er ei 4 .r epr.esent s dragen, , RS . .
) Ao adiRe . & G Rl ety PYARGS e valyes aspeging to any
onB®If thel erisodibtts 9). toXiii),iWwhefsintah eiasparid ofRfl, RF ardrRO dépresents a group
tof thg?invention relates to pyridine derivatives
O LA IMIPIES- any one of the enbodinents i) to viii),

wherein R4 represents hydrogen, R5 represents ethyl or

t and R7 et hyl | CoXiv) .
) RRGPREPuEler SpaPRRTING BN G wtied RBBingiid ks ocording
to tany pyie ioflitteeibodim@hisvig so itt); wharay R* oepreyeras enadfioxyhend R® and R’
wherein R4 represents

errborgi n&rnts i) to viii),
G BGENO9S represents ethyl, and R7 represents
met hyl . xv) Anot her enbodi nent of the invention
relates to ridine derjyvatives accqrding to any. one .
) roficE Pariul Rk et pLRE et S e s AR according
to -afyidné CiNeneGEDIRMENERE R vil), (WBrerein R* represents hydrogen, R® represents
car

b - tidi 7).- 3- [

c RSP PRBR. SyP R i RS A st

1- (3- carboxypyrrolidinyl)- 3-propionyl, di-(hydroxy-C
b Y RN BB e s
to aay dhe Iblf< )ﬂ?d embhdimntslz) kd Wﬁptwmfm@m-reabbmyIhiydrogerh,CR5 represents

Cl-5-a ester) k- - et hox
C AR PENP A PR SRS PECHLPIFy 1 | - et hoxy,

2-[(pyrrolidine-3- carboxylic acid C
xmiﬁ%gt%leég%rﬁ(z@%{#r%k?lqﬁ%%%m%tf DLW ventiontbigie S pc)]y_rl*?d_in%l_ldezri_v'a\ﬁ/e(ss according
to any one of the embodiments i) to viii), wherein R* represents hydrogen, R® represents

ethyl or methoxy, and R’ represents methyl or chloro.

xiv) Another particular embodiment of the invention relates to pyridine derivatives according
to any one of the embodiments i) to viii), wherein R* represents hydrogen, R® represents

ethyl, and R’ represents methyl.

xv) Another embodiment of the invention relates to pyridine derivatives according to any
one of the embodiments i) to xiv), wherein R® represents -CHy-(CH,),-CONR®'R%, 1-(3-
carboxy-azetidinyl)-3-propionyl, 1-(2-carboxy-pyrrolidinyl)-3-propionyl, 1-(3-carboxy-
pyrrolidinyl)-3-propionyl, di-(hydroxy-C.,-alkyl)-Cq.,-alkoxy, 2,3-dihydroxy-propoxy, -OCH,-
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car boxylic acid)-1-yl]-2-hydroxypropoxy,
3-[(azetidi ne-3-carboxylic acid G -5-al kylester)-1-

W@ RG092048y2dr oxypr opoxy, PCT/IB2009/050749
2- hydr oxy-3-[ (pyrrolidi ne-3-carboxylic
acid)-1-yl]-propoxy, 2- hydrox?-

(C_ﬁé)g-wg%ﬁgg-g%ge%@nﬁﬁq ; bsgféhg(ﬁ?igﬂg/l]-%tr;oxy, 2-[(azetidine-3-carboxylic acid

C12-dikytbiseex )y 1-3Helrony.r D (pgiralieind-3-caboxyky latid )-1-yl]-ethoxy, 2-[(pyrrolidine-3-

- Layld - 61062 ‘1
ool 835 G PURRIH 1 alhsthonyc QBERGHQHECHNE'R™ -{azeticine-3-
cartﬁ)xgﬂlckybleﬁi-gl])z hlydroxlybropoxp 0} azedidme-3abdxylti(daid -Cektakylester)-1-

of tp_g_l nventi

V2Rt P OB 4 Bk aaHPU R DB SIBONIR Ag o MRSy -hydrory-
3- [nyrﬁoh@n@-ﬂh@@bd)@l’ﬁ $icid) Cl_galkilegter vihgl-piopoXst 2-Bpdrese8{(@yrrolidine-2-

cafpgl;(l}slz_ _%;-216 f%roH%y) ggwgej CB% [;(]élfffolidine-Z-carboxylic acid Cqs-alkylester)-1-
yllprdpbxg a8rbOCHH (OM i CHAYHE OB r opi ony!

1- (3-carboxypyrrolidinyl)- 3-propionyl,

2, 3-di hydr oxy- propoxy, -OCH 2-CH(OH)-CH 2-NR 6 1R62,
xvi3 Anjo(raz %tﬂtxd)kjlﬂr&rﬁocafé)m@!rhtioﬁ relates to pyridine derivatives according to any

ong_ c[fc%%gp?ﬁa)lj r@/g O)t(%\{%r R eirEIRd rgpresents -CHz-(CHz)n- -CONR®'R%, 1-(3-

caEtiob’(y-Iaeett(ﬁfy))-ﬁpmb]onﬁl- hydT mwb@myrohdmyl) -3-propionyl, 1-(3-carboxy-

b AR A AR L o AL aet oL SO

[(alzet1(ﬁwaB-Icwbesylfer éeld.)-y-M]I-thydmyMop&(y- 3- [(azetldlne -3-carboxylic acid Cis-

ARl A B Ry - 2T BOr AR Sarpm ; cacidr ik

prépuixg, C-hy8roay- Bﬁ{p@ﬂbmﬁ)e-i-cwdoxwrcopwd/ QXs-atkPdister)-1-yl]-propoxy, 2-

gy SBHOT PRI o B HaR ot | OLTEN-3 Mpyrroldine-2-

caebox gt cithC 1 al Rylg'stene -yiif propexye ot Higedit O H ) CHANKIOOR .

wherein R6 represents 2, 3-di hydroxy- propoxy, 3-

[ (azetidi ne-3-carboxylic acid)-1
xvn)yAdotI?ermmbmymt(mOb@1nvent|on relates to pyridine derivatives according to any

ongc? ;Lr Oxiﬁbf)d{g{eo |)y c; C>i<l|vr)1eW%ere| ! t?Q‘Xyepresents 2,3-dihydroxy-propoxy, 3-
[(a2etijrob- B—&yrb&xﬂl(omdd)dl—yl}d?—h@draxﬁﬁmtmoyyiz-lhgzdroxy 3- [(pyrrolldlne -3-carboxylic

aoRi I Wipiey AR s flpl MR oS onge S EVBAroPS. or -OCH:-

CH(eIH)1G4,-NIaCORPI. di ne derivatives according to any one

of the enbodinents i) to xiv), wherein R6 represents

2, 3-di hydr oxy-propoxy, or -OCH 2- CH(OH)-CH 2- N HCOR
xvid#Anotkexgmboditnber ofethid ardieneert retdted mpyrmmdérwatlval &Hceﬁdlng to any

to r|d derivatiyves, acc i n
ong 26 BB P B0y R E Rk PReb s A L BiTio-piel. or -OCH.-
CI—KOGjl(CIHH)NIGEDRG“ N HCOR 64 . xx) Another enbodi ment of

the invention relates to pyridine derivatives

according to any oonnee ooff tthhee
xn@@mmﬂfeoedﬂhodimmﬁ@ﬂtﬂesmvemtbo)w relates Doxmmdln)a)derlvatlves according to any

ong ol]ﬁlgweer b ezjlﬂ | nr}s l3(?0 Xiv), \WHerSin tresprggentél -OCH,-CH(OH)-CH,-NHCOR®.

xx) Another embodiment of the invention relates to pyridine derivatives according to any
one of the embodiments i) to xvi), wherein R®' represents methyl, 2-hydroxyethyl,

carboxymethyl, 2-aminoethyl, or 2-methylamino-ethyl.
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car boxynet hyl, 2-am noethyl, or
2-nmet hyl am no-et hyl . xxi ) Anot her enbodi nent of the

WO p0oenedseh rel ates to pyridine derivatives acceCHIBOXA50749
any one of the enbodinments i) to xvi) and xx), wherein
R62 represents hydrogen xxi i) Another enmbodi ment of

t he nvent r S, ri |ne derj vat
o R R od ey DM ik n Rl el daEe) deERves Acoging to any
ongXf tHeCerbadimemb Brte kvi) REBx) ephasdrR® rapédunts hydkdden)

Anot her enbodi nent of the invention relates to

pyridi ne derivatives according to any one of the

xxignArasiheresmhisodine it e inventidheretites Bﬁélyrrd&\@r @s®atiees according to any

f t
onp 5§ s ctense D36 K 5Pl R § ety R sBpreetim natiys o
any one of the enbodinments i) to xvi) and xx) to
oot SABOAAERe’ BF RRETLAE? BhPY e BhEVes according to any
onpYoff thai amebadirhémtat)ity &si) asieereidi RPY répoesembroitlidn@ymethy.
wherein A represents ON N N wherein the asterisk

i ndicates the bond that is linked to the pyridine
xx@y Bupthef embodimeat ¢fl the ilRknti @preﬁaieslt@pymﬁdwdienv@f ives according to any

onipt oo gpe e DR ST Sud SIS WBFRinTD deEeeg R dteger 1.

hydr ogen; and R3 represents nmet hyl; or Rl represents
hyl: R2 - al.kyl : d. R3
o, aPEh SRR TISET GRc Y ERETRS DU Rt fypording t
entodetdny ); wRéretrepr esent s - CH2- (CH2) n- CONR6 1R62,
hydr oxy, g 3- di hydr oxy- pr opoxy, - - CH( OH) - CH2- NR6

1R62, or .;COCH ﬂ (O—D CH 2:<N RGL represents
hydrogen hydroxyeth cappoxynet hyl ,
2- car boxyet hyl , o/ 2- " affffhoet hy\ R64 represents

A RYHRHRN; R64or—epNesents hydr oxyetHyl ; n represents
the integer 1; and R7 represents net hyI. XXVi) Anot her

wherdio Hlenasigriskfindigies trﬁ‘@é’r@f‘ij diat isdinkee & the nyydineigipeip of Formula (1);
R'FE5L¥&td MthyRGF A dXg: RPrepresents hydrogen: and R® represents Ca-alkyl; or

R represents C,-alkyl; R? represents hydrogen; and R® represents methyl; or

R represents methyl; R? represents C4-alkyl; and R® represents hydrogen;

R* represents hydrogen;

R® represents methyl or ethyl;

R® represents -CH,-(CH,),-CONR®'R®, hydroxy, 2,3-dihydroxy-propoxy, -OCH,-CH(OH)-
CH,-NR®'R®?, or -OCH,-CH(OH)-CH,-NHCOR®;

R® represents hydrogen, methyl, 2-hydroxyethyl, carboxymethyl, 2-carboxyethyl, or 2-
aminoethyl;

R® represents hydrogen;

R® represents hydroxymethyl;

n represents the integer 1; and

R’ represents methyl.

xxvi) Another embodiment of the invention relates to pyridine derivatives according to
embodiment i), wherein

A represents
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enbodi nent i), wherein A representswherein ormula (1);

R1 represents nethyl or nethoxy; R2 represents
whyweoesmn, and R3 represents C2-5-al kyl such aBRCT/IB2009/050749

i sobutyl or 1-ethyl-propyl; or Rl represents

C2-5-al kyl such as isobutyl; represents hydrogen,;

and R3 represents nethyl; or Rl represents nethyl; R2

represent . 5-alkyl such leobutyl and R3 _

represe »{hy ogen; RIr Pr eS®y-S hydrogeh~ -7

met hoxy; \R5 rgpresents hydyogen/ d - 30&l kyl uch

met hyl , abhytN or n-propyl N—0p met hoxy; R6 rgpLe ents

- CH2- (CH2) n- CONR6 1R62, h dr oxy dr oxy- C2- 4- al koxy
whesgie Hhezasteriskg fdisrireihr 29y | ha&ialtnm@l ymnqugmumﬂf)%@ula (1);

- 2-al koxy (such as di - (hydroxynethyl)-nethoxy or 3-

hydroxy 2- hydr oxynet hyl - propoxy),

R eB'ieéPleF%t%y' or Bgteyy: R %@-HE a0k hydrepen; ]?FQGZRZ' gepresents Co.s-alkyl
su{:r(ag%bb@kk(n?r 13%}531 Zd?ﬁal%ldrc acid) - 1-yl ] - et hoxy,

1R62 q:HZ (CH2) n- NHSO2R63, .,

R’ @@WSED@I—@E}-BNKW@N\PE@@R@@ Q'JEEMQSQWWEOQPMROFGDFGSGMS
metPH&- CH(OH) - CH2- NHCOR64; R61 represents hydrogen,

msth |, 2-hydroxyethyl, 2-carboxyethyl, N

zrqp(gsegtsam@}m&a olj@p)’Q{SpﬁSﬂ C@g@[(ﬁ §4ch as isobutyl; and R® represents
hy@rob@ﬁ‘*t hyl car boxy) et hyl ), or 2-am noethyl; R62

represents hydrogen or nmethyl; R63 represents

Cl- 3-al kyl (such as ethyl), or dinethylanm no; R64
R#@&gg&ﬁgh%rg%g{wgﬁw&yl or methyl am nonet hyl; n

represents the integer 1; and R7 represents hydrogen

nmet hyl or chloro. The conpounds of Fornmula (1) may
R5Qé’;%§éd'is RYGo§én, LIS @n@@%meﬂ]ypretmmréw) 6?:%%%,

such as ohe or nore asynmetric carbon atons.

conpounds of Fornmula (1) may thus be present as

REMeStdE RS @Hz»?@ﬁ/%)e-@'(ﬁmml‘?@ RYdre%efgaRRY BCZQ»%IKBW €such as 2-hydroxy-

st er eol soners Xtures of stereoi soners

ethaxiphr dit(@WdPXy-&-maWe - kAlARY tEuE msr §bfhy§mxvr|nétﬂ\y|)wqﬂp@<y or 3-
hydroxy-2-hydroxymethyl-propoxy), ~ 2,3-dihydroxy-propoxy, -OCH,-(CH,),-NR®'R%,  2-

[(azetidine-3-carboxylic acid)-1-yl]-ethoxy, -OCH,-CH(OH)-CH,-NR®'R%, -OCH,-(CH,),-
NHSO,R®, -OCH,-CH(OH)-CH,-NHSO,R®%, -OCH,~(CH,),-NHCOR®*, or -OCH,-CH(OH)-
CH,-NHCOR®%;

R® represents hydrogen, methyl, 2-hydroxyethyl, 2-carboxyethyl, 2-(C,s-alkylcarboxy)ethyl
(such as 2-(methylcarboxy)ethyl), or 2-aminoethyl;

R% represents hydrogen or methyl;

R® represents Cy_s-alkyl (such as ethyl), or dimethylamino;

R® represents hydroxymethyl or methylaminomethyl;

n represents the integer 1; and

R’ represents hydrogen, methyl or chloro.

The compounds of Formula (I) may contain one or more stereogenic or asymmetric

centers, such as one or more asymmetric carbon atoms. The compounds of Formula (1)

may thus be present as mixtures of sterecisomers or preferably as pure sterecisomers.
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art. Where the plural formis used for conpounds,
sal ts, pharnmaceutical conpositions, diseases and the

wo pMe/1098M s is intended to nean al so a singl e PORR009H050749
salt, or the like. Any referq ce hereinbefore or
hereinafter to a conpound of Formula (I) is to be

under od as referrj al so to salts,
MgREEE R ST RINPS B0k RDSaRT BN panansir KT oA e iled in the
arttormula (1), as appropriate and expedient. The term
"pharmaceutically acceptable salts" refers to
non-toxic, inorganic or organic acid and/or base

Wieatdi theoplusdtl fosm Betisserfoe cOﬁfpob@dsJMsI @haﬁﬂédeutlcal compositions,
Phar m

| ecti ", In
aS5aa Pelfi B Biende Fanned tsapsiiioc dhebid: st o tice.
FormJIa(I) are selected from
Arvl § gfcg h&} jifgé/rg?ép[a@léﬂ?t]er%) abgngpoundn?%gymulg)(IS |sqo be understood
asrfeteth alb@ltmsal}s %sbe)kﬁhill@mﬁh@witlba@-d’ty:dpt@b&-@ﬂie,t@‘rﬁ dempound of

2-et h 4- sobutyl 6- net hyl - pyri di n- 2-
FO{/’P§"Q%§ > 9694%{ &3] é@e;i)
nmet hyl - phenoxy} 2 hydroxy propyl) 2- hydroxy acetanide

Th%}g%rg?q (qu]lf:%”y accgptagfé sans reidrS 1d QoYL Y lréaAFﬁc or organlc acid
anfl/br Badd Ga{(ﬁﬁbraia]is- Refdrdnca, anthamebby te [Sewinsstactiop fabdsic-drugs”, Int.
R SN 2925 hydr oxy- - (4-[5- (6- 1 sobut yl - 4- met ho
xy-pyridin-2-yl)-
E><%:L geﬁf'c%%i/(r? ng%c?mf)odr%slaccdrgmg WL ﬂS‘Sr%os’éYe}ciéoJf%’er' )-a
N- ( (NSY(SB3{{2-cttyhyl[56- [stlﬁt(ﬁI-4 selhyl-pyridin-281)H 0,2y @adiad b -21]-6-
adi a
m‘?@f WF ?ﬁ%é ?50’%%% )E%Zgydﬁ?)glp%e)tarﬁ'dﬁydr oxy-acet am de;
(S) NB((EH3{{B-efttyt- 4$5>b4it8¢but§1l-6rﬁieh%wrwﬁ R )4 2;:400%ad]akol-3-y1]-6-
mé:té}’fl gﬁgx% ydroxy%rtlpy?) 26hy(Jroxy Do oh %n;oxy} - propane-1
(R 23h>{d20>@/tNPYGR)4-fiﬁfd@-a-ﬂe[lﬁh(wéob@fwmtmmhemwrldlm le )
1 2haupb e 28 3l Bk T b RS Propane- 1
(S) 23nydPorxgtNy(S)-2-Hydrdxy-3-Blbu6ydobdtytratngthoxyywyridinr2-gh-y | )
1. 25T AN BB iy B ol b SRR Nbe; Propane- L
N-((S)-3-{2-ethyl-4-[5-(6-isobutyl-4-methoxy-pyridin-2-yl)-[1,2,4]oxadiazol-3-yI]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
(S)-3-{4-[5-(6-isobutyl-4-methoxy-pyridin-2-yl)-[1,3,4]oxadiazol-2-yl]-2,6-dimethyl-
phenoxy}-propane-1,2-diol;
(R)-3-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yI)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-propane-1,2-diol;
(S)-3-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-propane-1,2-diol;
N-((S)-3-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide;
3-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenyl}-N-(2-hydroxy-ethyl)-propionamide; and
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N-((S)-3-{2-ethyl-4-[5-(5-isobutyl -4-nethyl -pyridin-2-

yl)-[1, 2, 4] oxadi azol - 3-yl ] - 6-
woreiobgtdIsphenoxy} - 2- hydr oxy- propyl ) - 2- hydr oxy- aR€T/EBR0eA)50749

3-{2-ethyl-4-[5-(5-isobutyl -Aﬁ-mst hyl -pyridin-2-yl)-[1

.2, 4] oxadi azol - 3-yl | - 6- met hyl'Phenyi } -

N-(2- hydr oxy- L) - propi onam de;. :

and 3 CAZI o S b B Pl i 2- ekt R eiaaal Aryeymethy-
phenylf-gropdnyiheiradHpespidnicaatd.] - 6- met hyl phenyl } -

propi onyl am no) - propi oni ¢ acid. Further Exanples of

pyri di ne conpounds according to Fornmula (1) are
FustebreExtamtbléd efpyridine compounds according to Formula (1) are selected from:

2-{2-gthyl -4-[5-(5-]sobutyl -4-nethy]| - idin-2-yl)-]1

% G BN S P E R B R et fadre-metny
phdnd33-thykintiyd; - 4- [ 5- (5-i sobutyl - 4- et hyl - pyri di n-2-yl) -

[63'h’ﬁg@%}z%@aﬂ%ﬁé—g#-Eﬁ%%)ﬁ’gyg%—%?%l-%wi&}rﬁ]-gpy?))f[x}2_,4]oxadiazol-3-yl]-6-methyl-
phBh&33-bthyeintiyd )-poioni¢ acidsobut yI - 4- met hyl - pyri di n- 2-yl) -

Eetl’hy -@_—@%ﬁ@%{%@i@@kﬁéﬂ&hWdyﬁ&%&%}’-h’,2,4]oxadiazo|-3-y|]-6-methy|-
ph2ndxa}-ethyy2-Hydr dey(ametaibett y1 - 4- net hyl - pyridin-2-yl)-[1

' g’_ g—@)r(eq%lll-%;[g1(5§§%|u]yi-9-—mﬁ%ﬁ-¥)lyﬁcqulﬁ- 9%}191_,2,E]E)%)d?anz%_l-%-yl]-&methyl-
phéﬁxyéapic]i)aﬁég)ﬂ-diéliﬁ[ g ( Fg—;;obu: EI I-E);hm?t hyIi -pyridin-2-yl)

5 (USET sV sl Ay ey B E ST 2 dloxadiazala-yil-6-methyl-

3t (A RYE SRV -SRI BRGNP O] R drwediopgt-l-6-methy
phaedx3}-3-(2-hydroxy-ethylamino)-propan-2-ol; o

)( (ShibinbZainty ! - 4dery (O 1 RO Y i AR BV SR ek B ridin-2-y1)-
[1,2,]4|,]c§i<,aéﬂadlaﬂylaﬁmetﬁylﬁph]aﬁ(ﬁeymtmfoxph;&myk)ﬁmiae;hydr OXYy- pro

pyl ).- . : - :

S O ety a4 Bl Ra by P ARpprarel- o
methyl-phénéxyfpawaixgpodpyBaryihd -ropionic acid; o L

(5) h B2 Vs e LB Rp B B RS Aot s vi-e-
méthylDhghdsxy)-bropadd-dxadiornzol - 3-yl } - 6.-

N1 (Y CEITERY ke RS Ry apy 24 erppipeot s
yI}eri-m'tatGIIvyQpr%/elr?]ox{/)izﬁBydﬂ@»q»qmtbﬁ}émh’y&oxy-acetamideé (g)—3-(2-Ethyl-t4-{5-[6-(1-
etfﬁﬁ%@g&ﬁ%@é’% b%}ﬁgﬁgjxﬂi-%-yf{:j?égﬁ%ﬁééiégcr)l%q%!-li-—métn%-prhgr)m( giy?—%?opane-1 ,2-
digt hyl - propyl) - 4- met hoxy-pyridin-2-yl]-[1

ai26@%—?9—'0%%—4-?5-?@-81iﬁﬁﬁtrcr)}}ﬂ/'l)ﬁ%% QXY by R5iSBaNG" L a1ékadiazol-3-
yl}-6-methyl-phenoxy)-propane-1,2-diol;

N-[(S)-3-(2-ethyl-4-{5-[6-(1-ethyl-propyl)-4-methoxy-pyridin-2-yl]-[1,2,4]oxadiazol-3-
yl}-6-methyl-phenoxy)-2-hydroxy-propyl]-2-hydroxy-acetamide;
N-[(S)-3-(4-{5-[6-(1-ethyl-propyl)-4-methoxy-pyridin-2-yl]-[1,2,4]oxadiazol-3-ylI}-2,6-
dimethyl-phenoxy)-2-hydroxy-propyl]-2-hydroxy-acetamide;
N-[(S)-3-(2-chloro-4-{5-[6-(1-ethyl-propyl)-4-methoxy-pyridin-2-yl]-[1,2,4]oxadiazol-
3-yl}-6-methyl-phenoxy)-2-hydroxy-propyl]-2-hydroxy-acetamide;
N-[(S)-3-(4-{5-[6-(1-ethyl-propyl)-4-methoxy-pyridin-2-yl]-[1,2,4]oxadiazol-3-yl}-2-
methoxy-6-methyl-phenoxy)-2-hydroxy-propyl]-2-hydroxy-acetamide; and
N-((2S)-3-{2-ethyl-4-[3-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-5-yI]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide.
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(S)-3-(2-chloro-4-{5-[6-(1
-et hyl - propyl ) - 4- net hoxy-pyridin-2-yl]-[1
WO 2904iaw8z2di azol - 3- PCT/IB2009/050749
yl } - 6- nmet hyl - phenoxy) - pr opane; 1, 2-diol;
N-[(S)-3-(2-ethyl-4-{5-[6-(1-t hyl - propyl ) - 4- met hoxy- p
yridin-2-yl]-[1, 2, 4] oxadi azol - 3-
yl } - 6- net hyl - phenoxy) - 2- hydr oxy- propyl ] - 2- hydr oxy- acet
Tharﬁodﬁ:)ounds of Formula (1) and their pharmaceutically acceptable salts can be used as

me’\ci){ajgnefnis 34}1()3?(%01‘9%%&?%@%' _§)ce2|Péal)compOS| |I8r?s)(¥orp(¥nrt<|arcej|| or %arenteral
adehint&ttdiph - pie s@exsuitaBle fyddeccyagigoipg! dunzben il tiecwyatmgayraphdatytes and

forh e vestion apsl 2teps of diseases Hylioprerp T eciaipd iy activated
impynheédiste@d:-yl 1-[1 , 2, 4] oxadi azol -

3-yl }-6-net hyl - phenoxy) - 2- hydr oxy- propyl ] - 2- hydr oxy- ac

et am de;
Thi-drédiction oA thephfmideueitdl ompbsipyis) cath teeéifexat ipyd imdhimerdvhich will

-yl - 2.4 dj. | -3-yl}-2- : .
e ek aOhEtRY SRERBTT 45 RSarangpmperinsiar dregpence and
Pra&tkteam tarrase), 21st Edition (2008), Part 5, "Pharmaceutical Manufacturing”

[puty }§ d[s)?y:ﬁéé th%\hg%%g&s(\/gl nssgbgy )f)rlngmg t hyées@{beddcompounds of

Foﬁ’etllb)(l) thleelopxbérmacélytrdemxaeq@bmmd éaﬂg biytibhalky inaweikdmdtide with other
e B A Ly B BB @ e Adgnigicalipnaform together with

suitaglé, CRIEOLIS,, in@t, pharmadengcdllg rastadftatpd aslbardiduidagtrier materials and, if
raI or parenteral adm nistration,

1t 1
de§ AR o s TS e T he munber of

circul ating Iynphocytes and for the prevention and/ or
t r eat nent ..of seases or disorders assoc ted wi,th an
Thﬁ&?‘a(}ﬁ?ceed‘t'?%%‘ﬁﬂ‘é"’%' LSRRGS BATRIYNG P cff%”PH'é‘% are useful for the
prpfeatioraeed/bi tedtmeonpfatisdasonsr disordess adsbeiateddvittnamactivated immune
n{anner which will be famliar to any person skilled in
SYP'RE art (see for exanple Rem ngton, The Science and
Practice of Phar macy, 21st Edition (2005) Part 5,
h maceutl Manuf act ubl.i sh
S“EFp@F‘??@S?tOF 'FP“’SFFB WA %4 H@‘]h) L"Ey?’GBY?tﬁ 'H‘ Y'feSystem and to be
préi@&tdth@tbd:WﬁIp@MdSmﬁburﬁksrGfUFF@Im(uIa) (Ipere mlanmpIe selected from the
har mace ut i o

o B G Cra e B i reall orear T Yo ahpls raf-versus-host
diseabed Brougst, atoutt tbyaragmablenﬂaﬁah admnmtmbr@mdmme‘somammng rheumatoid

ar Y et aloBy® o cRulPRiS orrfingsPRRlR gopome, Hashmotos
thyraititisi ghphandic thfrotitsi medtplesulatosishanymthenta galis; type | diabetes;
uvglg%g%@g%%glsggglgﬁF ar aavge%%&l' C %e%é)eg?l{oylséb%rlgt?nqish Eponperlor uvgtls uveitis
asmcﬂaztemt\mmnBelm#t srdidgasat neumaingitiss eariesmer altbrgioraheephalomyelitis;
chronlc aIIograefEj vascupopa%ya%%st |ﬁlleggods%8i?nmune diseases including rheumatic
fever and post-infectious glomerulonephritis; inflammatory and hyperproliferative skin
diseases; psoriasis; psoriatic arthritis; atopic dermatitis; myopathy; myositis; osteomyelitis;
contact dermatitis; eczematous dermatitis; seborrhoeic dermatitis; lichen planus;
pemphigus; bullous pemphigoid; epidermolysis bullosa; urticaria; angioedema; vasculitis;
erythema; cutaneous eosinophilia; acne; scleroderma; alopecia areata; keratoconjunctivitis;
vernal conjunctivitis; keratitis; herpetic keratitis; dystrophia epithelialis corneae; corneal

leukoma; ocular pemphigus; Mooren's ulcer; ulcerative Keratitis; scleritis; Graves'
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system Such di seases or disorders associated with an

activated i mune system and to be prevented/treated
wWawao/104822 conpounds of Formula (1) are for exan@l/EB2009/050749

sel ected fromthe group consi 'r%tl ng of rejection of

transpl anted organs, tissue de cell S;

Opﬁ{hg[ﬁé_\é rtsg(?)ég‘gc,?}}agdl 2 %ﬁﬁ%g?@@ﬂ%poﬁggat by&a,l%allergles reversible
obBﬂﬂlmﬂlnataDiAdyaf ddaset bonclsyisastinhg; bilgpgis Bthythentihsis usthma; extrinsic

| |dsndro thyroiditi
Ltsyﬁ gh zﬁypfbrlo G, P15 |n\/r<?]t_ﬂHE\] pﬁgﬁg]éll z?ts %hma andS airway hyper-
reﬁppastlblrﬁﬁﬁsabgj’naknbﬁtls tbyqﬁlﬁ:hltlsdEﬂtﬂmﬁﬁﬂosmvablﬁltlﬁ gastric ulcers; ischemic
scleritis; Kawasa

t
offBL b e I Ta Gk el OararT 1 eorlOnE e el njestinal lesions
asmdiétedBahlﬁetthémﬁll smm@ caslieo nissa3g] tpir@ctlﬂynébﬂmephlllc gastroenteritis;

aIIe nce elitis; chronic aIIo
e 4R © oot et SO, PRI dagaised by fschemic
d|Se@§éSJ(élnﬁgtHT(hﬁlbkb'@d [ athémemromd fEmySthelaﬁf eqyidcatdiitis; cardiac infarction;
Ionephrltls '

],
aofl i SRS CAGRIAR Bk i AP D aerse: YBSuiar dBrambasiss igieing: hinits
ecaerh&nr i ibfesstitialt opEpbiritier nga-irntdused NyieErabbythy; M®sddpasture’'s  syndrome;
e RETT TG, Baiob R HBEPUS BRMRakTT I STECIBH e Rish glomerulonephits;
tutpesipiFsgtial; néphlrlhgumtqnﬁtmhbwntlst mefipde myosilisi SuibaihiBzgi@; syndrome;
urticar. iti.s; t hemn; cuta

Meé‘é%rfaﬁo?,'ﬁ?fﬁeanp%g’@ﬁgﬂtls leélféael?%ms arné{ﬁit@r dﬂ%r}OélgtlrtJS G adiRulopathy;
hykertratadiom; Bagéddw ¢ tiseaseethyadtoxicois paid nedtdes aplasia; aplastlc anemia;

keratitis: c keratitis dystro |th||aI

i Ale ARt ARBPh G EiraocYoR i PRk e PS8 ity anemia
autdiramiuhe thrombad)itorenice bgtantlosytosie] rhitioss anemia; megaloblastlc anemia;
ht ha at hy; Ki anagl Har ada .s - QITE; -

ang R ERA08 5. CHRPPRI S | TGP oo UMy SHSPBNE o SHRIldh v Bneumona:
deahammyositusemodémmam@nsast:hmosual Vagarisc pisdtbaiergic sensitivity;
ntrin S extrinsic, ast .
culdiphi o Gt HORRarS: SonrRiie ToaPe P RtRS Dbrea Sydenham's
chhr;eper msmmsslyenﬁmard]his:msblleﬁjdetms \b/bgemdﬂst Ig?anuloma Sjogren's

donetriosis; orc astric ulcers:

sy%%rme aplgg%‘ge%osq thmt%r fsi%]\%/eq gmgé\@a§8godontlum alveolar bone,

substann it bzseagdem”s;ehmlpamra alopdois b RRIpetiassenilis; muscular dystrophy;
SOC

pygi?%gpr ﬁgzarye%sﬁyﬂgrg %p@ggﬁtge c?@gr{uapasﬂé%igﬁgmq oY -Addison's
dls@aeémsalemlseamefusuuh mqw@tof\oegamsl wihicls ocmopbrapreiamag@n endotoxin

s B et BERLSUerotis SARE e Rr bRARET Tadiatap; igohgmio acute renal

indufffciancy;i ahnoni@ cemial mssﬁlayw aumgy; cabaerh ealignatiag of Q/mphbail origin; acute
vas raine: rhinit

or GhdE el FL Rk RS RRs Tt U ary Rinphigthe: cBtaracta; siderosis
retingtsh pigpahtosa; Gonittp asiculae’' degsydrdti@eyitreal scarring; corneal alkali burn;

dermatitis erythema; ballous dermatitis; cement dermatitis; gingivitis; periodontitis; sepsis;
pancreatitis; peripheral artery disease; carcinogenesis; solid cancer tumors; metastasis of
carcinoma; hypobaropathy; autoimmune hepatitis; primary biliary cirrhosis; sclerosing
cholangitis; partial liver resection; acute liver necrosis; cirrhosis; alcoholic cirrhosis; hepatic
failure; fulminant hepatic failure; late-onset hepatic failure; and "acute-on-chronic" liver

failure.
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henol yti c-urem ¢ syndrone; diabetic nephropat hy;
gl omerul oscl erosi s; gl onerul onephritis;
W@ oolieismt erstitial nephritis; interstitial cyRCT/iB2809/050749
multiple nyositis; @Quillain- ?rre syndrone; Meniere's
di sease; polyneuritis; nultig e neuritis; myelitis;

noneuritis; radicul th per hyr0|d
PrERERRFeests op AR b Seotsaol REop frevepled ki the compounds of
Foapllagi)are sgbeétsd fromathe gréup dftwstsph@st iefeciioie bf @ansplanted organs such

as#ﬁw?@{vgt tﬂrg:}ﬁgéo%éﬁfrggem lcr:{beo r argcqy?%ﬁgﬁfj%ﬂost diseases brought

abaglr N stieaCcydliogarsplapeitioh Catnoilmrr&m%ﬁsk}&hdrdm’il!nOIbljl_agtrh@umatmd arthritis,

O e e T .
colitey sssHisisppsatlagaartsritis, ﬂiytdi&i%'s@chvaﬁ lgaefhnaotomayroajutlseugao retinitis;

sensitivit cut ane us arter|
AR IDSR%4S At BRC cplBEe s, HBRHANS S *BRuakiee I diabetes: post-
infedtiooar dﬂﬁ(blﬁlmLmi}éOC(ﬁSéthSS incledieg odesumegticV\efgearer ar$d post-infectious

I .. S ' hi |
SRt A 8esrs RGP PesdneSiont | um &l veol ar
bone, substantia ossea dentis; male pattern alopeC|a
Pa%écy%( pgr% %;Wgr aﬁgas%yguscul (?eﬁ C{XSt%C{rgaﬁ}/%j gﬁaféh aﬁrevented with the
cohfpsuﬁds @if efaryiulaAdti aen'selediesledsm the cdrenp aconeind Usi mjection of
ro T PR e e SR SR B Ao Ao BN By76: SEAFYersug-host diseases
broayhs ea:bduy telr lsgerﬁr célladnaatsplamtatm)rsch&tmnﬂnawt@ndmnws selected from
insu

rhj%ns% fi C@?gémgﬁe{?oﬁe%{)%”as%r‘?qu”ﬁ Etmtég gﬂghns disease, and

Hashimm c thyyoipitiecatid atopie uleernatiis; Veiyrpraferably thiel dissasey or disorders to

hyse cat ar act si derosi s iti
oo SRRSO A areTiah it A5 PORSSUS L EPaUA § i SRR EBim muttoie
sclekdstd andopsoriasisler matiti s erythema; ball ous dermatitis;
cement dermatitis; gingivitis; periodontitis; sepsis;
pancreatitis; peripheral artery disease;
Thearreﬁemogﬁeletﬂinsals@mlldtels toadn aethodufomths; pre&mahﬁsm asirsatokent of a disease

carcinonma;. . h ar.opat epat
Orpf%oﬁ%?rymsf]ﬁ'qréﬁ&eéﬂjr 6‘%‘%/ LS'”Q ‘1?'8'mn§ 63Ny 8h%|sé{h§F‘iF‘s"harmace“t'ca”y
acar drnadintlof & @ompeserdfikuanmuaqlt e | i ver necrosi s;

cirrhosis; alcoholic cirrhosis; hepatic failure;

ful m nant hepatic failure; |ate-onset hepatic failure;
Fuatherniae ut@mmoundbradnhe’ Fol'mmer(l)fablaMchREfalf ér benﬂblnatlon with one or
di seases or d sor der ﬁlﬁ reat.ed and/ or ven g
se\\;\ener?ﬁnw]l@o H%gg%q S l-_f8r |PLe v(elngloré?%d/gr reeaé 88“? %(?.n iseases and
diﬁoi’diergrnmmm@hhemin Agcoifdingejoes tprefarred ehfo@dﬁ?r}tdrmmifelﬁb invention, said

ans s pancr

h |
aofiFrias SAHP LR Phrdhonb \ReREisut BE i dSiea R iR icosteroids.

NSAID’s, cytotoxic drugs, adhesion molecule inhibitors, cytokines, cytokine inhibitors,

cytokine receptor antagonists and recombinant cytokine receptors.

The present invention also relates to the use of a compound of Formula (I) for the
preparation of a pharmaceutical composition, optionally for use in combination with one or
several immunomodulating agents, for the prevention or treatment of the diseases and

disorders mentioned herein.
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about by stemcell transplantation; autoimmune

syndrones including rheumatoid arthritis, nmultiple
wa@elenasirs, inflammtory bowel di seases such aBRCIZIB2A0D/E50749

di sease and ul cerative coliti,s, psoriasis, psoriatic

arthritis, thyroiditis such as Hashinoto's

r0|d| uveo-retinitis; atopic, diseases such
Thpheprorade SRRt [Tbe b i Ted & SRR ko Feiow. by the
me’ih@{segleen |rpthr®t Ekanf]@éi 00 by aim}jdgbUMh?UsS@ﬁleﬁjm reaction conditions
i ncl udi n eumat | ¢ fever, an ost.-in i ous i
maé/I gwrmtrgﬁé%rﬂalrtﬁubr rgaftﬁatsc(& g@ygntgwesubﬁf such conditions can be
deteinadayiSperfar $KilxdliatHeyarpbefoatine dptthisatasasocgdures.
di sorders to be treated and/or prevented with the
conmpounds of Fornula (1) are selected fromthe group
Cmmmhdé ioﬂmeol?orfrfmj£01 bOthe Qfredenainsphtidii €gh bé @egpdired according to the

cted fro Liver hea
aefjfaf B qischd Heatioat sullngd e o R b ey Bithe cupinetis possibiites
Ieddirnytspioafpbamdwaif,Foauw@i(mwee@)ﬂbeld ones sel ected from
rheumatoid arthritis, nultiple sclerosis, psoriasis,
psoriatic arthritis, Crohn's disease, and Hashinoto's
thyroiditis; andratopic dermatitis. Very preferably
the di seases or dNsorders to be treated and/or
prevented with th
sel ected froge
present invention

rosis ang4psorigesis. The
es to a Rethod for the

prevention or tre t of &diNe® or—di sor der

nmenti oned herein ﬂ:OfT'pI‘I si ng adm\i subj ect
a pharmaceuti cal active anoun 3\ pound of
Forrmula (I). FurthernDre, conpidlinds o—tKe Formul a (1)
are al so useful, in conbination with one ®; severa

i mmunonodul ating agents, for the preventioh and/or

treatment of the di seases $ndtwie dor ders menti oned

herein. According to a preferred enbodi nent of the

i nvention, said agents are selected fromthe group
Canguosings bfgorofuld Q1r)mmid$ tqmws@ssaﬁtwridioeﬁ yli[d: Qsﬁt]@(adiaisl,e derivative, are

Lc dr an
eror By dpathig] okirhedtd 5 suBFOE o D eBFY. Sicp anciovgne toluene,
benmr@pbwmdlm;tWBnTHIF sdlaxmher edtHTtlichdordomethbod artretlc aC|d trifluoroacetic
ac{jigg%p %P rtor 8:‘;%% L&aﬁ&g%ﬁg%&rﬁ%len%kaﬁ?re?aebfcg tc{rélo%%nec%ac%f gtuxm%rles such as
acil (a gp FFEAnacetui add| HClorpos |b1asem(e glmlehkdm,nlaia@p\cf Na,Q%e Kp@O;, NEt;,
[ _sever

etc, )8 %ty!a Lﬁm 6%2%7 Shvaler r%rpg\{l %gg%gﬁfm e.q fOX?M aﬂorlde a carboxylic

acidi aréaﬂad;e,rﬂ@blg, PCI5, P40+, molecular sieves, Burgess reagent, etc.) (Lit.: e.g. A.
R. Gangloff, J. Litvak, E. J. Shelton, D. Sperandio, V. R. Wang, K. D. Rice, Tetrahedron
Lett. 42 (2001), 1441-1443; T. Suzuki, K. lwaoka, N. Imanishi, Y. Nagakura, K. Miyta, H.
Nakahara, M. Ohta, T. Mase, Chem. Pharm. Bull. 47 (1999), 120-122; R. F. Poulain, A. L.
Tartar, B. P. Déprez, Tetrahedron Lett. 42 (2001), 1495-1498; R. M. Srivastava, F. J. S.
Oliveira, D. S. Machado, R. M. Souto-Maior, Synthetic Commun. 29 (1999), 1437-1450; E.
O. John, J. M. Shreeve, Inorganic Chemistry 27 (1988), 3100-3104; B. Kaboudin, K.
Navaee, Heterocycles 60 (2003), 2287-2292).
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di sorders nentioned herein. The conmpounds of Fornmnul a

(I') can be manufactured by the nethods given bel ow, by
W@ b@mresshinds gi ven in the Exanpl es or by anal oR@I/EB2009/050749

met hods. Optinmum reaction con itions may vary with the

particul ar reactants or solve ts used, but such

conditions can be determ ned by a person 4skl [led_in

the art by Routine optinisation procedurFés Conigounds

of the FornulNa (KP

prepared accgral

reactigf
possi biliti

represent a

derivative, Rare pr epar ed by reactl ng a corrpoundRof

Structure 1 i ent such as xyl en e,

benzene, pyri %)%/F THF, di oxane, %yg?f?uﬂé%n

dichIoronethane acetic acid, trifluoroacetic acid,

I j ;

Ccfiyiount of pritiuf FEY € dEREA B tTnd B CobbolfPIEEAlH: 2 wih 2
coawpdnd BICBtruegitie. 3 in baspbent sugh anN&INIF, N CMa 2008 the presence or

abww oNEto?”mc%- %E)?Jplgbe%iegﬁbﬁhw érﬁé@,l ES ﬂBTl’)abgr etc. and

renovi ng agen S , a car oxy Ic
in Hei preserieg dr iadeence@flazhaspEush ap NEit DIRbAelat aK-Goeetes (Lit.: e.g. A.

t AR f . .
SR, FSRRRL, FL ol Lt nd, /A R GRE ggolgare o
angitheeliterpéure shediakavelet t . 42 (2001 ) , 1441-1443; T.

Suzuki, Kg Iwaoka, N. |manishi, Y. Nagal‘:#ﬁa K. ngta
H. Nakah&fa, M Chta, T. Mase, Chem Ph

(1999), 1 oul ai n, A.

Depr ez, 42 (20 1

M 2 vasyava /3 C]iveira, )

Sout' O0- Mali ¢ Commun. 29 (M

E. O John . ve,~lhor gangd
(1988), abc%'d K. Navaee,

Het er ocyqr\Hes 60 (2003) 2287- 2292) Structure 2 Rf
Structrure 3 Conmpounds of Structure 1 nay be prepared
by react iS#gctrebnpound of Structure 2 \WittUatus eonpound
of Structure 3 in a solvent such as DVF, THF, DCM
etc. in the presence or absence of one or nore

Casmapningf Eeyera(swiieh epraseTte Smudding[1 2@fuxadiple derivative, are

r&idfed ANLh éﬁblégﬁgsl@é R.: %f @b?reBF‘eﬁn OJf M F%%ﬁef $H6MY, E5 J. Oakley,
prefefed Ml u TR S g. i, y
Tetrahedron Lett. 40 (1999) 3275- 3278) by reactlng a compound of Structure 4 with a
compound of Structure 5 and subsequent cyclisation of the corresponding hydroxyamidine

ester intermediate.

R3 R4 R5
__N
R’ R’

Structure 6 Structure 7
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Hanre, J.-F. Hernandez, P. Fulcrand, J. Martinez, J.

Org. Chem 68 (2003) 7316-7321; and the literature
w@raedowmbove) . Structure 5 Conpounds of For nul BCT/IB2009/050749

whi ch represent a 3-pyridin-%-yl-[1,2,4]oxadiazole

derivative, are prepared in an anal ogous fashion

Coaviags Stdrvdivecs Rt ity 56 8pasadhy b oo ddoesind of Structure 6
ant R ot pegtivel g ONitio ipdrorflarbineusrt ohiee oftitavishils i & avpetndudi as MeOH,

ructure 5 and b t I t f th
EtGH; BUERE o Pioe ThyTTh Glrariee o ABEPET of A BRYR G @ NasCOs KiCOs
poSiskiuat tertdubylde,rNEL, wWte (ZiCospoBnusyaf ASCr JutisssfeH 3Gammddd, Synthesis

20 o R L0 B STk B T AR or one of 115

salts in a solvent such as MeOH, EtOH, pyridine, etc.

in the presence qr, apsence .of a base such .as .
Da3pdfS o L B ind PR e estonet 1 PEes Ses RAS R i Structures
3, B. arly etheseAfunCliondtitisssebly réfuileatehmpbany ptadtioas Appraplidde protecting

899-905: WO 2004/ 03553 | k & .. | ) SA) ) . . .
O RIR NG KGO eSO h el PR et hE Fid b L dralkyisiy
gr(bul;p ﬁ)f‘m?iree’séar_d EIBST(ER?@ tkotaRib prioteBt !auirdl,;Jéte.STrﬂase&)ralﬁdtin'@, groups may be
t hes unct.ionalltl es r ul re e 0 r
emERa P HOrIN D SEPTAE T BISEaReY g b Dbl &resnenunCt 1 Wts,

Pretepites®roupk in Oe@nicrsynttesir 8™ &ditioh NwiledEew York, A 9b&nz.yd. Kocienski,

i al kylsilyl | cohol A
Prteedho Gisdpr ot et b AerBaef BRI efugp Rt o R in

partizyiab & emipl ajsebeaiatrodubiet dn latersstepdthatifoed hiesl obugivig of the pyridine

e.g.,T. eene,, P. s, Prot ive oups ,
cofrpobsadi e ie meds s it e Sy} dva e Sudifot fF & Tespectivey
byl8Mhd;a Riitable gfeaursdrsdfia, coRrfpoluad bf Byudieupsr, 5. Tihegotienyl compounds of
StSt yt t %artd 199,[4%.. Al ternativel t he des'?lr ed [ﬂ??iel dues q

RS SR PO AP iPETRUSORETe FHTE FUNFE AN Y BT P Prepare
act@ti|my ts pepsdirbakndvoh toompérisen ekillgal innige at. t he pyri di ne
conpounds of Structure 2 or 4 with the phenyl
derivatives of Stucture 3 or 5, respectively, by using
a suitable precursor of a gdnpound of Structure 3 or
5. TheRphenyl conpounds of Structure 3 and 5 or their
i =Nl y av@l | able or are
prepare to a pesson 5
skiR [ R ure 9 K R

Structure 8 Structure 9

Compounds of Formula (l) which represent a 2-pyridin-2-yl-[1,3,4]oxadiazole derivative, are
prepared similarly by reacting a compound of Structure 2 with hydrazine (by using a
coupling reagent such as TBTU, DCC, EDC, HBTU, PyBOP, CDI, etc.) to form a
compound of Structure 8 which is then coupled with a compound of Structure 5 to give a
compound of Structure 9. A compound of Structure 9 can also be prepared by following the
reverse reaction order i.e. by first coupling a compound of Stucture 5 with hydrazine
followed by reacting the corresponding hydrazide intermediate with a compound of

Structure 2. Dehydration of a compound of Structure 9 to form the desired 2-pyridin-2-yl-
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Conpounds of Formula (I) which represent a
2-pyridin-2-yl-[1, 3, 4] oxadi azol e derivative, are

Wee@paos® simlarly by reacting a conmpound of BIT/IR0UES0749
2 with hydrazine (by using a, oupl i ng reagent such as
TBTU, DCC, EDC, HBTU, PyB(P |, etc.) to forma

1 S AIBGHRG B PR I Breendd Hii sgtantgc'?%”r&?%n" hgfor'Stlfte 9 witn 2
respjehtislich &s 900453 mrparwmsqu&‘domwmbe wBthCRIPh .8 PSOs; [BRirgess reagent;

et(g;)ﬁ%?lrsg VeE%ﬁ?;‘f?\ V%ngl g% @ﬁﬁglve osxépéiﬁl ﬁize Ca; deﬁ iel’f ?e'mperatures
betwebina20l el faor d:(ime\e dwsdnee@t atmgant:aef mmrrasmmnddua@on. (Lit.: e.g. M. A.

oL B AL LS SRR, Bl Y5t 5 o, o

DejESQ;due(;lTé’repyrAdRﬁmBs vI.[Med, @harn.ads QZIIEB@ 4068402%:i ®€Ti Brain, J. M.

bl bt B EfpbchelnidPh Lo R o ohat on -

AIM%rtalﬂveFP?l’tBe b%betﬁéé@&%pwﬂﬁt@aﬁtthe ﬁh@nyl ting ané tHeveditral oxadiazole

g eR aRR ey e AR s e e e el athigns

absence of m crowave |rrad| ation. (Lit.: e.g. M A

Mq% qc_sl tgetee%femwm f}rqr}}g rq FQ{EQOU%%*}%rUEture\/BrO? r%Olntccj)ea compound

of Basctua 6 deT, eS@ecﬂvelyRai’rﬂ&, opposild dre Kievn to4Bpdr@@&Killed in the art.
4068-4075; C. T. Brain, J. M Paul, Y. Loong, P. J.
Gakl ey, Tetrahedron Lett. 40 (1999) 3275-3278).

Cothgoanasibf Selisturethevheesid R’ bemmmm hieﬂwyp)etﬁmyﬂioﬂ fmetiioxiyhR? represents

henyl rjinpng and t ent e ri can al .
RSP it oy BB FOR e T ST 31 y e e §EBae Rollowing the
reMuplsemgame@Otlihembelo%t hods t hat effect t he

transformati on of a conmpound of Structure 2 or 5 into
a conpound of Structure 6 or 7, respectively, or the
0p05| te, SLaﬂI(ErekdemI\MthtO a person1l§:k<ld11tloed in the art.

epaj ed foll ow ng the I i on seguence
Br, %Yructa'%e Qx' dat' 0 é rth th Theg?cho étructurqul d
StMGEE Y e prepar ed by tre a conpound
of Structure 10 1) oxidation 1) Suzuki reaction with
] e.g. KMnO4 2,4,6-trialkenyl-cyclotri-
R' 2 esterificaV( boroxane
— 2) hydrogenation
\ Y, 3) saponification
N or
Br,Cl Structure 14 1) Negishi reaction with
e.g. R®ZnCl
R 2) saponification
COOH
\ 7/

N
R®  Structure 13

The picolinic acid of Structure 13 may be prepared by treating a compound of Structure 10
(either commercially available or prepared in analogy to literature procedures e.g. T.
Kaminski, P. Gros, Y. Fort, Eur. J. Org. Chem. 19 (2003) 3855-3860; U. Ziener, E.
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(either commercially avail able or prepared in anal ogy

to literature procedures e.g. T. Kamnski, P. Gos, Y.
wo-000/1080m . J. Org. Chem 19 (2003) 3855-3860; PAA/1B2009/050749

Ziener, E.Breuning, J.-M Lehlré E. Wegelius, K

Ri ssanen, G Baum D. Fenske, Vaughan, Chem stry-A

g T -492%%5%339 it Sy e SRt vauhan,

ChbmidtBaA Elrepeard Jora&06)(208H34 BEBO)3MIR. . 2E dllafipour, Synthesis 2000

16p i THp o St OTR saah6 edrtedh 405 200 1 BEpseywitn 2.4.6-
trl\ﬁrﬁi,ﬂ-ey(tléthe&ot(@d lhT&ieIﬁISQthNI BbEditersto ddrmSh b(bmbwrﬁi drBtfusture 11 which
|

th t hyl .. i.s
s bERCER hgresferteq Tt sivofitf ot Sl a2 6 Iesbesstsopo- methyh
etreyl, C@ﬁmby}l adrt. 5buswaeﬂcﬁm)ﬁd@twnipgmﬁﬂe@fby%ﬁtuﬂﬁdaﬂ@ A ar@ymmercially
[ of Structure 12

av Gt oo o b B 1B AER affe abirartod foriiiiugd f gtruoture 12.
Th8Wwotiplousd oBStrecure! 1i2ng trwr@iwe'r eulsecisd rtgstui‘lm apps opupliag eonditions

ustzngA[‘tle a&;rérlpgﬂ%e% 6 a"f Potr Xo?%eaagq gaf%%%%@%ﬂ:g Kerins, D.
F. 40882497 Oyg. Cryehn. C@e@aoﬁmmg%lpmwfdgedated rantrsapbmitied, or treated

.'hthearrateak ent .under. Negi shi :
Wltglot aiappré)ﬁggrgl_q?l&l_ nét_a%g_en D\é’ %ﬁtcgndltg)ns,\@a.i. §%.?ﬁj\/_latsush|ta, E.
NeQishi, mgn CHem. (4796@)32)44.6511-—411&’55))n0rrﬂo(xrapbﬂification to furnish the desired

saBoci ]J%[atl on,to furnish the desired conpound of
COgPPH ¢ mpounds of Structure 2, wherein RL

represents methyl ethyl or methoxy R2 represents

h dro en rese ruct )
< B Bl 4 GG R, PeeserkSme i < G Ry # represents
hydM)bbnreeld Rélrmeséﬁﬂg Tk i,-atkeryg t(Swictwviet 17), may be prepared following the

2,4, 6-tri V|n @ %gllotrl- Br boroxane Structure 10
re@'?ﬁé?%leé‘cig PPUEtale 16 Structure 17 A compound of

Structure 10 is treated wth the appropriate al cohol

in the presence of a base, preferably the sodium oy

p taSSI um salt of the al cghol, at tesqieu‘aatauubue@uthbe'?

0 800C(quc1'4al§y'g C. tein, THEYWWinteysiotinn,
Gdor i us—cTat CAledron 6 1 ) CHROPIOBEI7; T, \
Ng , M A Wcki, V. S us, J. Og. Chem 69}
Br 04), 7816-7821) to give 19{—a|kyl JC, -alkyl
Structure 10 Structure 15 Structure 16
oxidation
e.g. KMnOy4
R
\ / COOH
N
OC1_4—aIkyI

Structure 17

A compound of Structure 10 is treated with the appropriate alcohol in the presence of a
base, preferably the sodium or potassium salt of the alcohol, at temperatures between 0
and 80°C (Lit.: e.g. C. Burstein, C. W. Lehmann, F. Glorius, Tetrahedron 61 (2005), 6207-
6217; T. Nguyen, M. A. Wicki, V. Snieckus, J. Org. Chem. 69 (2004), 7816-7821) to give a

compound of Structure 15. Suzuki reaction of a compound of Structure 15 with 2,4,6-
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conmpound of Structure 15. Suzuki reaction of a
conpound of Structure 15 with
WQ@2009809872 vi nyl - cycl ot ri bor oxane gi ves access POI/EB2009/050749
conpound of Structure 16 vvhi% then can be oxidi sed
e.g. wth KMhO4 in acetone tdgive the desired
tri%@?@#&n?&%p% g&t@%{agceéﬁ tg %%Hggr%zo tgﬁtjcg@r%tnfiwhlch then can be
oxitisdt ege withrkVIAS, inejgeraed givetidydsired cempylnd StStuctuns e7.
22), may be prepared follow ng the reaction sequence
outlined below (NH4)2S208 C Et Structure 18
Co‘n‘ﬁ;fdumtisl bES&BctEﬁter max/rwremw rbpreSeatske, sraad,t Rorepvdsehts hydrogen and

R iraiogaRateli 5 SRt Zoh RGOS Bepahfoblavge the reaction

se@hénmtdwtlmedaeben ther comercially avail able or
prepared according to literature procedures e.g. J. P.
Si neone et al., Bioorg. Med. Chem Letters 12 (2002),
3329-3332; D. ¢NH4§}S@®§]S N. B. Mantlo, J. Og. Chem
50 (1985), 441@;3&,] 1) is treated with gMhd),2S2q 8 in

claBil Xiyr evef ENMpEbANALY GatBa @& glet@leeCrIBR]_~_Me, Et
t enper atffur es M-rA+se+—meact i .. e—g—R—B. Katz,
J. siAy, M B. Mtchell, N Conmun. 19 (1989) N

317-325; M A. A Biyouki, . Smith, J. J.

Bedf ord, J. P. Leader, Synth nmun. 28 (1998) KO™ X0
3817- 3825 to forma conpound of Structure 19. This
coMpisiHia 1 an be oxi di sed t9trecte8iSound of Str uct Strectae 20
using e.g. KMiO4 in acetone. By treating a conpound of
Structure 20 with an al cohol such as nethanol,

et hanol , isopropanol in shekpesapneathof an acid such

as H2SO4 or HCl, the cor QQS@Q,Q%HQ ?agﬁqpund ®OH, H,SO,
Structure 2 1 (R represeq é hyl, ethyl, or

i sopropyl) can be prod e compound of Structure
2 1 is then either subg)e@‘td @' t'(§uzuk| cross coupling

%ond tlo_ns usj ng_t he apbtaBprfication
M}I’ cl ot Pi bor oxane,

hydr ogenat e§! &g~ Me Et
saponi fi \or treat ediiNedishi I’\@Cﬁ@pwkﬂbri ate | N
al kyl - ZnreAgent under NegigsBb.satbm@n€l ons prior to
saponi fi cation to furnpsapohificatieai red conpound of
HO - RO™ O
Structure 22 Structure 21

Thus, a compound of Structure 18 (either commercially available or prepared according to
literature procedures e.g. J. P. Simeone et al., Bioorg. Med. Chem. Letters 12 (2002),
3329-3332; D. L. Comins, N. B. Mantlo, J. Org. Chem. 50 (1985), 4410-4411) is treated
with (NH4),S,0s in @ mixture of methonal, water and H,SO, at elevated temperatures
(Minisci reaction Lit.: e.g. R. B. Katz, J. Mistry, M. B. Mitchell, Synth. Commun. 19 (1989)
317-325; M. A. A. Biyouki, R. A. J. Smith, J. J. Bedford, J. P. Leader, Synth. Commun. 28
(1998) 3817-3825), to form a compound of Structure 19. This compound can be oxidised to
a compound of Structure 20 using e.g. KMnQO, in acetone. By treating a compound of
Structure 20 with an alcohol such as methanol, ethanol, isopropanol in the presence of an
acid such as H,SO4 or HCI, the corresponding compound of Structure 21 (R represents
e.g. methyl, ethyl, or isopropyl) can be produced. The compound of Structure 21 is then
either subjected to Suzuki cross coupling conditions using the appropriate 2,4,6-trialkenyl-

cyclotriboroxane, hydrogenated and saponified, or treated with the appropriate alkyl-Zn-
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Structure 22. Conpounds of Structure 2, wherein Rl
represents C _4-al koxy, R2 represents hydrogen and R3

wWo e@oaesmnt s nethyl or ethyl (Structure 26), naRCHEB2009/050749
prepared follow ng the react izqn sequence outl i ned
bel ow. Suzuki reaction with

2, 4. 6-trivinyl-cyclotri.boroxane,1). oxidation e.q. 1)
re it R AL TR RNACR SepaNBSaiof §p FTiSE e dfirpd bompound of
Stackk®p2. boroxane 2) ROH, H2SO4 2) hydrogenation 3)
saponification Structure 26 Structure 25 Hence, a
conpound of Structure 23 (e.g. prepared according to

Cdnigoginas uf Striptaee]whemigRY esprésenB CG-alkagz RP eprésantsCizydrogen and

Rsﬁﬁtep%igpt’s‘] m_eMj(g é)’r %Eﬁymﬁﬁgﬁﬁéggggdggf %{?ggﬁ?agaﬁ% folllgv(\?iﬁg ethe reaction
sed@shte 208Agd bsloveacted with 2, 4, 6-

trivinylcyclotriboroxane to give a conpound of
Structure 24. xidation using e.g. KVMnO4 in acetone of

@, sampeynd _Qf S art ur Su2dkifrobttmmewittoy estef-akoral i

furni shesjja cpnpound of2, £6ttdibyrogcdli-(R = net hyl,

ethyl, is yl, tert polisaye, etc.). The conpound
Structure 2b is then either subjectgd to Suzuki cros
coupl i ng coBdiGli ons using again Br, CI
2,4,6-trivinylcyclotriboroxane, hydrogenated and
sapobirbictede 23r treated with a nethyl - or Structure 24

et hyl - Znreagent under Negi shi conditions prior to
saponification to furnish the desired conpound of
Structure 26. Conpounds of Structure 2, V\'fﬂe)ro&id&tiaie.q.

represents nethyl or e{ywlzukRaceth @Bt s Ruroa! kY
and R3 represents hydroggn §_§MHJ);FJC 563 1) nf%ﬂé

e
prepared fol lowing the rgaction seguence oGFFIPRE
bel ow. 1) Oxi dation oroxane 2) ROH, H2S0,

2) hydrogenation

3) saponification

or
C1-4-alkoxy | e Et 1) Negishi reaction with Crg-alkoxy A COOR
N e.g. Cyo-alkylZnCl | _N
2) saponification
HO -t Br, Cl
Structure 26 Structure 25

Hence, a compound of Structure 23 (e.g. prepared according to literature procedures given
in B. G. Szczepankiewicz et al., J. Med. Chem. 49 (2006) 3563-3580; M. Inouye, M. Waki,
H. Abe, J. Am. Chem. Soc. 126 (2004), 2022-2027) is reacted with 2,4,6-
trivinylcyclotriboroxane to give a compound of Structure 24. Oxidation using e.g. KMnOy in
acetone of a compound of Structure 24 followed by esterification furnishes a compound of
Structure 25 (R = methyl, ethyl, isopropyl, tert. butyl, etc.). The compounds of Structure 25
is then either subjected to Suzuki cross coupling conditions using again 2,4,6-trivinyl-
cyclotriboroxane, hydrogenated and saponified, or treated with a methyl- or ethyl-Zn-
reagent under Negishi conditions prior to saponification to furnish the desired compound of
Structure 26.
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Structure 27 Structure 28 Saponification Structure 3 1
Structure 30 Thus, a conpound of Structure 27

W@ ecwaireasct al |y avail able or nay be prepared i nPGHEB20¢HN050749
to literature procedures, e.%. P. Pierrat, P. Gos, Y.
Fort, Synlett 2004, 2319-232 )2 is reacted with

2,4,6-triyl nyl -cgyclotri heroxane. under Su ([
CEIMAT BTG I RGP BETULY AR’ reppashs Casralkyl
andSRbxeptesetds diydreghe(Stiucede t31)anezgrpeundpartd Sollawdihg rtRe reaction
ZQﬁwhep.ei n ﬁgi s Cl-4-al kyl). Suzuki reaction with the
sequence UHingd Relow, st ri al kenyl - cycl ot ri bor oxane,

hydr ogenati onggnd.sapem fication or Nedi®fvetoneact i on
vii' M4, t he appr%m.tﬂ%twe;y@m(ylaﬂ? reagent foPP-&ied ByMe

sapo cat i omrefea conpound t rucy Bt Ee86* P Ur ni s 0
Brlc €lssrof Struct e . unds of Bty ure
2 n RL represents neth R2 represents /

yl, and R3 represents hydrogen (Structure 32) ,N OR

medyudyee 29r epar ed f ol | ow ng t h&ueiaaed | on 1FRABELRN with Structure 29
outlined below 1) esterification 2) Suzukhs-riga6i-tsr-
with 2,4,6-trial kenyl-cycl otri boroxane 3poroxane

hydr ogenati on 4) saponification or 1) esty@bdehdisnat i on
2) Negishi reaction with e.g. C3-5-al kyt ZnCl 3)
saponification Structure 32 Structure 33NGyni @ppdnyiting
the reaction sequence of either esterifieaRrfma, Suzuki
reaction, hydrogenati enwme Saponi fication or Et Me
esterification, Negishi rgaction and gaponificatio
comercially

R2 \ / RZ
N OH N OR
Structure 31 Structure 30

Thus, a compound of Structure 27 (commercially available or may be prepared in analogy
to literature procedures, e.g. P. Pierrat, P. Gros, Y. Fort, Synlett 2004, 2319-2322) is
reacted with 2,4,6-trivinyl-cyclotriboroxane under Suzuki conditions to form a compound of
Structure 28, which is oxidised and esterified to a compound of Structure 29 (wherein R is
Ci4-alkyl). Suzuki reaction with the appriopriate 2,4,6-trialkenyl-cyclotriboroxane,
hydrogenation and saponification or Negishi reaction with the appropriate alkyl-Zn-reagent
followed by saponification of a compound of Structure 30 furnish the compounds of
Structure 31.

Compounds of Structure 2, wherein R" represents methoxy, R? represents Css-alkyl, and
R® represents hydrogen (Structure 32), may be prepared following the reaction sequence
outlined below:
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avai | abl e compound of Structure 32 may be transforned

into a conpound of Structure 33. The conpounds of
wW@Ee000a098r2 32 may be prepared, for isntance, bRCT/IB2009/050749

reacting 4, 5-di chl oropi coI ini,g acid with water in ther

presence of an acid (Lit.: eSy. J. Prakt. Chem; 27

(1883), 293) to glve 4- 9@%0&0 5- hydr oxy- pICO|InIC

acid. This compound TheR Ne al Eyl ated in anal ogy

to literature proced Fagukeaigp Migen: D. Branowska;

A T. M Mrcelis; E 340RriakgphgYddt~  Tet r ahedron 59

(2003), 5039- 5045) to §P¥aN chl or o- 5- met hoxy

pi colinic aci d net hyB) sitagengiitinch can be hydrol ysed

under aci di c or basi ¢)<aponifitatons to t he desired

compound of Structurer 32. \Wenever the conpounds of

Formula (1) are obt an)"@(#eﬂf,aattohe formof m xtures of

enapd oners, the enapy N a@g&l ﬁ1 separ at eghgsi ng

known to oneS| lgl art: e.g. b

for mat | nd separa%ia | Eglo ereorrerl c salt
Br\’;@ ?e\p8ﬂ Bhase s % .2

Nel k- ' R) 10 nm) col umm, a Dai cel*5ChiYr al

(5-10 , or a Daicel Chiral Pak IA(lO

coI um. Typical conditions of chi HP

are}_z%&ucwr ratl c mxture of eluent A (EtOH, %?ructurel'lig

presence or absence of an am ne such as tri et hyl am ne
Byoappijiineg thel raadtion)seanencel eferithe Begthificatie), Suxtikiaehétion, hedregenation,

0 ;| r - 0 -

safrubifioh o ePcqloR; {ERR SBPAR! SRR arcticeld f) Bommerdialy
avaliahlet cqrhmtmda;ﬁétmhwr@aﬁ m!ayl bet eapéoratedriete sacampiuat ed Stucture 33.

o SRR S L R M 9 e P cnioo
plag)ilme!acud_n\mppyvateeIlratheve)_rescncehef golavidrtitusad ). Prakt. Qhem.; 27 (1883),
29%}”;& 'ngé'tﬁglﬁlgrg%ssnzq(r%@h.g%fé aﬂg.ptfhigoﬁgl&%gpg tmn?:y:h{e'n%ee‘arkylated in
analopy itcpliteta,turbrproceldnmo(T Yeumpdndey; RoBsinawsia; &. . §1. Warcélis; E. J. R.
Su’é‘ﬁglterbY'ellr%lﬁgﬁo fﬁiﬁo@@? %@é&%%{ozgﬂ% %3%%9 @ Ig)a]p}f:ollmc acid
mdm@ gstergwhidh exan: be3h96|%wed;|\|m|dar weidier or basic reondifions to the desired
cerp%r% B{étmcld%?gcetl c acid, flow 4.5 nL/mn), tRIis
grven in mn,

etention tines marked with * or as

LC M5 refer to LC run under basic conditions, i.e.
W%ﬂl&/%pghé{\néo% %uﬁééddfeﬁ(g 'Yﬁcgle' %b{'ém %r CQH&% q’brrllﬁ ng fln%dures of
of anmmoni ydrOX| erw se |

engothiers,dhe enarticsrers oan be negargtedl_lsmgsnﬁlhpu@mown to one skilled in the
art: e.g. by formation and separation of diastereomeric salts or by HPLC over a chiral

stationary phase such as a Regis Whelk-O1(R,R) (10 wm) column, a Daicel ChiralCel OD-
H (5-10 um) column, or a Daicel ChiralPak IA (10 um) or AD-H (5 um) column. Typical
conditions of chiral HPLC are an isocratic mixture of eluent A (EtOH, in presence or
absence of an amine such as triethylamine or diethylamine) and eluent B (hexane), at a
flow rate of 0.8 to 150 mL/min.

Experimental part

The following examples illustrate the invention but do not at all limit the scope thereof.
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with * * refer to a LC run under the follow ng

condi tions: colum: Zorbax Extended Cl18, 1.8 mM 4.6 X
WQ@00a1998@2 adi ent: 5-95% MeCN in water, 1 mn, RET/B2009/050749

0.04% TFA, flow 4.5 ni/mn) 24by TLC (TLC-plates from

Merck, Silica gel 60 F254 ) ;“'or by nelting point.

AIORRRERRpats >80 15 G OB ACD A BAECe 1 GG (300 MHe) or
CMAIMER (50MHa) (Vaign @xForti @*fenﬁlcxilrshmsace diventin pymMBlfive to the solvent

t MD- 80- WVI S- 20 t
st TREIckEs 12 Tk oo geimel Tataiet poopogralh Bt heam. nent -
hepeOh i=nmuidplet, bt & tﬂ:@&%cbfbﬁuﬁb coAblanr\dralgivensn Hag byde3MS (Finnigan

NG D dSy AL BRg i Aoy PAD: SRR AR Borian S-AQ. 5 um.

128U, gg%§§|eﬁle?5%% I1aS ND GvX B0 @ Mhfins With EUY(MPJ% trlﬂuoroacetlc acid, flow: 4.5

triet hyl anmmoni um hydr oxi de CC col um_chromat o Iy
midiin)clar B GUFN 1BiIMiA daieslien Bees makrd Whkxar aé‘alr(gMﬁp Riggdo LC run

unw\'ﬂ)é&@%r@'tmt |@%ﬁjt|ﬁ§mhdél gidaent of Meam ﬁ&h&t@%&érﬂélﬁmg 13 mM of
DI PEA Hni n base di et I so%t‘?cg]sl am ne

ATl AP AT RO e Y D BoTDERS o LO-MS marked

withi ey lts W t@xumemd@rpfhelfoﬂow.hg SOAHIBERA EbRAMS - Extended c18,
kP ferrocene DPPP 1 bi s Ielher,\llyl phosphi no) proP
1. et‘h@ e tPe gggﬁ?nt: eCN in water, min, with 004% TFA,

roW'ﬁ% rﬁ’L/Fﬁﬂ)hW FENPREPPMES ern kX! siféd Badid FJ. 986K by melting point.
Compounds are purified by preparative HPLC (column: X-terra RP18, 50x19 mm, 5 um
gradient: 10-95% MeCN in water containing 0.5 % of formic acid) or by MPLC (Labomatic
MD-80-100 pump, Linear UVIS-201 detector, column: 350x18 mm, Labogel-RP-18-5s-100,
gradient: 10% MeOH in water to 100% MeOH).

Abbreviations (as used hereinbefore and hereinafter):

aq. aqueous

BOC tert-butoxycarbonyl

BSA bovine serum albumin

Bu butyl

Burgess reagent methoxycarbonylsulfamoyl triethylammonium hydroxide
CC column chromatography

CDlI carbonyl diimidazole

DCC dicyclohexyl carbodiimide

DCM dichloromethane

DEAD diethyl-diazodicarboxylate

DIPEA Hiining's base, diethylisopropylamine
DME 1,2-dimethoxyethane

DMF dimethylformamide

DMSO dimethylsulfoxide

dppf 1,1"-bis(diphenylphosphino-kP)ferrocene
DPPP 1,3-bis-(diphenylphosphino)-propane
EA ethyl acetate

EDC N-(3-dimethylaminopropyl)-N'-ethyl-carbodiimide
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Et OH et hanol FC flash chromat ography h hour(s) HBTU
O (benzotriazol-1-yl)-N, N, N , N -tetranet hyl uroni um
wWhme00afldaser ophosphat e HOBt 1- hydr oxy- benzot r i azedBIBIRIDS50749
hi gh performance |iquid chr o:}gt ography HV hi gh vacuum
conditions LC-M5 |iquid chrorfdt ography - mass
E,[spectromstry Lit. literature MeCN acetonitrile M
nmet hyl MeOH m&Wanol min ni nut e(s) MPLC medi um
EtPpHessur e | i quiethambr omat ogr aphy NaOAc sodi um acet at e
F EEEéDtrI et hyl %%nsﬁghr%%to%gggh%te org. organi c Ph phenyl

h benzotri azol - hoyk(soxy-tris-pyrrolidi no- phosphoni umhexa

e thper at ore A 0ee80 P o BUAR o felrpe Rorium

1- phosphat e  hexafluorophosphate

HOBt 1-hydroxy-benzotriazole

HPLC high performance liquid chromatography

HV high vacuum conditions

LC-MS liquid chromatography — mass spectrometry

Lit. literature

MeCN acetonitrile

Me methyl

MeOH methanol

min minute(s)

MPLC medium pressure liquid chromatography

NaOAc sodium acetate

NEt; triethylamine

OAc acetate

org. organic

Ph phenyl

PyBOP benzotriazol-1-yl-oxy-tris-pyrrolidino-phosphonium-
hexafluoro-phosphate

prep. preparative

rt room temperature

sat. saturated

S1P sphingosine 1-phosphate

TBME tert.-butyl methyl ether

TBTU 2-(1H-benzotriazole-1-yl)-1,2,3,3-tetramethyluronium
tetrafluoroborate

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

tr retention time

5-Isobutyl-4-methyl-pyridine-2-carboxylic acid (hydrochloride)
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TBME tert. -butyl methyl ether TBTU 2-(1
H benzotri azole-1 -yl )-1 ,2,3,3-tetranet hyl uroni um
W@ 2G09a69800r oborate TFA trifluoroacetic acid THECT/IB2009/050749
tetrahydrofuran TLC thin Iayezr chromat ogr aphy tR
retenti on time

E‘rﬁ{/%fs% s ggtgw%gy”%nﬁgl(érqﬁar PBY o T DME (96 mL), 2.4.6-

trl@nﬁcyblcbtﬂbd)fbxéhqommminen@)nﬁp&ieﬁ@ 68 9:3%6.9 nmoll) )andj 2 NDlely. K980 5-solution
tr CclO or,.ox
Ot selpies s sl eiqrnsd Ao SRIacBS beREReBP g (746 mo
0.€486mrrol)) |sle81daddi§|€b m;h(erdﬁs@tlu’ee atssodegassedwéarecbr'@um is cooled to rt,
a , . | .

anifRe i S e 168 i ekt s angh OB 2e Mozt L) e
ovei MI)gSOQ,OfH’tr(]ae%H bod bbnce;ihtrbleﬁedr’lg\/lﬁtédggcbredth?t!is @Uﬁfgﬁd o QC c))n silica gel

i ’ sne al.. . =S utt on .(,.ZX ,
el i TR Bite, b diorhR A UGS 2 0T 48 @ vellow
oiIﬁL@-(IMS?t ttRigi) Tgﬂfﬁnf ;iR 10y (33.2m "B NMRYCOEI;)ed W.ANEs, 8 M 5.50 (d, J =

ane

1053 E?ohb'-)z@?ﬂsf%y’i 29@'?‘&/“ Y6 o 5 ¢ 7 badgl0-8&izg 1y Y ég (s 1 H),
880 (s; 1HG-MS: tR =10.75 mn; [Ml]+ = 198.22; 1H NMR

(CDCI3) : d 2.41 (s, 3 H), 550 (d, J = 10.8 Hz, 1 H),

6.21 (d, J = 17.3 Hz, 1 H), 6.74 (dd, J = 17.3, 10.8
b) H&.a doltion & 2Brdno- 4Jne“rl)y| 2&/|r@9-p9|$d|nd-(7'b4 gb35.Fan@ol) in acetone (280

| f 5- h | -
mi5nd Wt 350 LB RAO0A - Tt Tatided (D8 mividfe is sired
at K& 3 ( @BsBBefre it id- filferéamlgr ngIagéiﬁ!ICbr RELS 'Ffﬂal' Iéolourless filtrate is

mxture is stirre ef ore ﬁ

eV?P‘Prﬁf@F’eéo od¥e %rudPaéé)r?’F‘P’c“e’Pe‘géi'oP)y*?W@ ?CB?FBQ?WI'%s%C'd (10.9 g, as

potdskiufred=ft) bS a AR RORI; € T-8: GiV@ 68 iflgM+1]" = 215.90.
5- br ono- 4- net hyl - pyri di ne-2-carboxylic acid (10.9 g,
as potassiumsalt) as a white solid; LGMS tR = 0.64
c) T, a [ disbbrsien 2(315 cAllle ®)bréMmoa- ﬁl@&f?ﬁﬁﬁldﬁ%—@ﬁat@b%l@ acid (109 g,

R I PR SRR —

stn(r@d at YIQ[_E ﬂoS1&<ﬂd¢He pHNg tihd ¥bal SlutonSs bﬂjU@t@d% pﬂ@l@/ é@dlng sat. aq.
e p

. the clear solutiop i ted to
NP Gl and e MNrokess SrUAd S Radeher e ueShanL). The
cofbined Gr§ cbxtvatts a% gtidty bveR g0 888 afti conc@rated to give 5-bromo-4-
methyl-pyridine-2-carboxylic acid ethyl ester (8.20 g) as a green oil; LC-MS: tg = 0.87 min,

[M+1]" = 243.91.

d) To a solution of 5-bromo-4-methyl-pyridine-2-carboxylic acid ethyl ester (4.03 g, 16.5
mmol) in DME (43 mL), 2,4,6-tri-(2-methyl-propenyl)-cycloboroxane pyridine complex (5.36
g, 16.5 mmol) followed by 2 N aqg. K,COs-solution (16 mL) is added. The mixture is
degassed and put under argon before Pd(PPh3), (343 mg, 0.297 mmol) is added. The
mixture is stirred at 80°C for 6 h before it is cooled to rt, diluted with diethyl ether (50 mL),
washed with sat. ag. NaHCOgs-solution (3x30 mlL), dried over MgSQ,, filtered and
concentrated. The crude product is purified by CC on silica gel eluting with heptane:EA 7:3
to give 4-methyl-5-(2-methyl-propenyl)-pyridine-2-carboxylic acid ethyl ester (1.33 g) as a
yellow oil; LC-MS: tg = 0.87 min, [M+1]" = 220.08.
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conbi ned org. extracts are dried over MgSO4, filtered
and concentrated to give 5-brono-4-
woreaobstdIspy r i di ne- 2- car boxylic acid et hyl esterPCBIBR20094)50749
as a green oil; LGMS: tR = %787 mn, [M1l]+ = 243.91
d) To a solution of

e) gr_é)(br@??%%agc%t w %%@hﬁﬁ?ﬁ%@ ﬁ%ﬂﬁa 5 carboxyP(c acid ethyl ester
(1.2349,?5.06 |mr(1<§25 ﬁretrhlyfle)mpr mpp:@yb ])cemaml o’gbmgne/mwoodmgmo% Pd) is
C e 16. 5 0 a .
Ca@%@%-ﬁﬁ%ﬂgﬁ(&@ SrP{r)eH?”g ”?J%géj!‘ “\'If\‘ﬁ%r 21%% ?TDI'&- tie catalyst is filtered
oﬁdedgiitaedfilftmé_ ISUtcgbIMﬁbteﬁr goa defdote diel l?ﬂbat)tﬁyl(ﬁﬁlathygpyridine-z
. . IS e mxfure is. e
cafigiol Fg ety BB F27 et bUREss G b eh0 38 i, ey -

22di1et hyl ether (50 nL), washed with sat. aq.
NaHCO3- sol ution (3x30 nlL), dried over MgSO4, filtered
and concentrated. The crude product is purified by CC
f) @nsaslufidre af GebotltyHdimgthyi-pynidmerst- aan-eo@ﬁc T40R techygiesaer (1 27 g, 5.76

el B e G A ) IEHPRS Y 58 Y 48 P P Pl Ergvaporates
in Z?&JotBE'hlﬁirer,_na[zn;M’glﬂesidHeZQGUQ%neéd 1o D@(Ij\)?;ﬁgdltﬂlt?g;joﬂ'he Is_olé:d material is
Waggig% Wé't%h?fdit&)gggﬁbw 8 3‘%%8 L}/néizabgw gl)ve %IS azéff%wemys-pyridine-z
caeoslylit dad dlydiotBloride )1. 05’@) @s(BUbIteBOlid;0%6-ME: th = 0.59 min; [M+1]" =
198 aor MR oMl B0 1 Y 5 Behe ' Bl o6 490 20 (0. v -

7.0 Re 4 H) 13 @, ﬂﬂ)@)ﬁ@@mﬂﬂ-gt eﬂ8@(1§3|brdl1ll-ﬁ)d to give
5- |sobutyl 4- et hyl - pyri di ne-2- carboxylic acid ethyl
ester ( 1.27 g) as a colourless oil; LCMs: tR = 0.86

6- I@bButyi Mhﬂ&thyl- r?&Be-'lzocarf)bxﬁcséﬂl&(hﬁﬁo@fﬁlorlde

a) gsgcil'mop (_yfnzl?,u ég){ pyr ! d:)”nrrlr?eorlr bgﬁ{lr)daxlﬂﬁld%as?cgio q%tqm?ﬁ C before a

soluSios bf 2, ?%ﬁ:hﬁro@i@nﬁﬂﬁ?ﬁgg 38.gxafenen The (§@h1\L¢I%tadd%d dropwise over a
v ated_in vacuo e renainin

pe%@ﬁg%%l@d“ iTHE FRRFlIn gixtHTe; ig shiged %%%%?W@Orfﬁ'f‘e? fdyihep dodomethane

(4 wasjﬂed &/thm)asiduaémaie raszMr@Ewstﬁlfeld&dr 3@@% beré Q igiq¥énched with

5-isobu pvridine-2- carb C
sah@dr HH#'&OI%QH et 7%0@ e Qixture Wn@)ftr@ctgg @ ' i tp_t%(l,@émrt fRe-org. extract
is Ari&® om}lﬂMgBMﬂ'1ﬂ|tefed:aﬂ<94:oﬂ&ntr3;tédNWRe(d%d ct id QWiféd by CC on

S|Iu(;a gebelp&ng ‘gltrp}__%eptgn%A(@g %310 gbve én}ﬂ(}g) 4-Inq1|7yl piriél%(igﬁ g) as a
colrlesk &) corffaihing e Waidtsorieh2l6- @Wlb@mme&rycgymmms tr = 0.89

Jhy hioride) a) A solution of n-BuLi (21 . 1
m'ﬂ’L[k/'q"éi% %Frr% 1.6 M in THF was cooled to -78C bef or e

b) To a solution of 2,6-dichloro-4-methyl-pyridine (2.34 g, 14.4 mmol) and 2,4,6-trivinyl-
cyclotriboroxane pyridine complex (1.75 g, 7.26 mmol) in DME (27 mL), 2 M aq. K,COs3;
solution (10 mL) is added. The mixture is degassed and put under argon before Pd(PPhj),
(300 mg, 0.26 mmol) is added. The mixture is stirred at 80°C for 3 h before it is cooled to rt,
diluted with diethyl ether and washed with sat. ag. NaHCOj3; solution. The org. extract is
dried over MgSQ,, filtered and concentrated. The crude product is purified by CC on silica
gel eluting with heptane:EA 9:1. The thus obtained product is dissolved in EA, repeatedly
washed with 5% aq. citric acid solution, dried over MgSQ,, filtered and evaporated to give
6-chloro-4-methyl-2-vinyl-pyridine (1.24 g) as a colourless oil; LC-MS: tg = 0.90 min, [M+1]"
= 154.03.
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solution of 2,6-dichloropyridine (5.0 g, 33.8 nmmol) in
THF (36 nlL) is added dropw se over a period of 20 mn.
wWab@Inermezi on m xture is stirred at -78C for 3BCTHiIBR009/050749
and then i odonet hane (4.79 ¢g,,,33.8 Mol ) is added. The
m xture is stirred for 30 n1@8before it 1s quenched
wWth sat. ag. NH4Cl solution at -78C. The m xture is
extracted with diethyl ether, the org. extract is
c) Obizesblaticer of 3 dro-4-inkthgI- E—dm@h@r@ﬁi@Q&rﬁﬁ@t&@B mife) iarveder (50 mL)

anflaeting. &R g 10EigRis s, Bl ammpd i SaerE i S itglipabecomes

Wa(rr'zi @e° Cg))arﬁi&s atieed @Uft|f6r3$ haidfore anis diltaredovieha sirdtgried glass filter. The

solyegtgofrntpﬁ c%tq%ﬁ_%is P ILatfdi evgggragﬁyt%;ogq\é‘englgjldat% gﬁor&ﬁ methyl-pyridine-2-
caghofylidi adid pot@séum&tah}(ta 2py)rdstd Belo(esddolid; LICHMS: mgrble7 amd [M+1]" =

17%?@ ghlts%a\é/!%n%%ml of éﬁ)ﬁ egxan 1)%)6” fj)m ﬁ%é) is added until a

cI@@lsoltJll(mﬂfo(rihQ ThHe) mikBir@ ddettedliog OnT Xérurseh. Imedﬁlgmﬁésd:a&ﬁdly diluted

Utagggogﬁ\ﬁal%ﬁﬂoﬁglﬁf{gfﬁl o %?pgi %’g%c%%%)%ﬁ? 6‘8"@%} gngxltr)acted three

tin’(&f it IEA. | Thee oinelginddd org., edtrhct*sedre\lvidrlbddb%rhMgSihheﬂ‘ltered and

CO@%&I@ 2 ﬁ’ge \évl:’,qtdgd)?%%} IS’C\%@%&-@O Cl%t o glﬁcaagleg eIuTlng withieptane:EA 3:2
to @tllrecﬁhylrﬁit:lﬂdro Arhetrof-pgeling-dadioxylstepB00 fm@dady (@@ galow oil; LC-

vty sy Dt "ol s RO M ROEAS Fapendd S radhucpas . 3

H)\ 48 (@%ﬁga A, DrH)C7 36i(8l 1519), wtgoas, 1 Hf.i ed over MySO4,
filtered and evaporated to give
6-chl oro-4-nethyl -2-vinyl-pyridine ( 1.24 g) as a

d) 78l 0481htRH Sof @tHyl 6-16|QOtNB4 rﬂid‘_ﬁlﬁ pYri@Re-Zidarbdxiyhid (560Fng, 2.51 mmol) and
SOl utl on

2 %g &rrﬁ-é-ragth!ylngrpﬂ yl)z:yglpﬁgppr%gp? dYFAding cpmplex (B14gmgg2.51 mmol) in
DMEYSA miLn 2Rt Ry, K80, (f’I-Z m@m§olal¢cﬁi |@%@idé(50TH§Lﬁnxtdfé/|'ﬂbgassed and put

dark m xt

i heE beiaren QPb0y (5%doi GOLA fpradis 2006 ThEyafe is sired at 80°C

for®h Wetoré it is Sodled tereaLBERItR dRHW ehed (Tl rﬂﬁ)‘?arﬁd bvtagrﬁed with sat. aq.
The saolvent of the colourless filtrate is

va
Na - Qi @3 e 6O%HeDr 6D91- PRIE K2Ry 1§ fiTiss- Qve i&lﬁf%yl filigred and
coA€drtrafel AR bﬂﬂb%ﬁbduc( 8. plirifidd 8§ CT @rOlsl%H @@%mtuaglwm heptane EA 9:1

t0 65° LB buE TTML HERBI L 8i9TIeCS Saiha s SO Sfetgqrﬂﬁer?w mg) as

yefsldes 'THNNMR (8DY1 85 1543 (ltJtJ 9!7 of 19, r85H), ey (|1 & ?@12@5 3 H), 2.42 (s,
heated to 700C for he mixture is care

3 i) pdbda: b 1P Hart2 Hh& 41M§thii st @t 1 5h LAR (s 16H)pH of 9

is reached. The m xture is extracted three tines with

EA. The conbi ned or% extracts are dried over NPSCA,
e)fliq peyigiognef 4-methyl-b-(2-methyl-propenyl)-pyridine-2-carboxylic acid ethyl ester

(175 mg, 0.80 mmol) in THF (5 mL) and ethanol (5 mL), Pd/C (50 mg, 10% Pd) is added.
The mixture is stirred at 50°C for 15 h under 1 bar of H,. The catalyst is filtered off over
celite and the solvent of the filtrate is evaporated to give 6-isobutyl-4-methyl-pyridine-2-
carboxylic acid ethyl ester (174 mg) as a colourless oil; LC-MS: tg = 0.84 min, [M+1]" =
222.48.

f) A solution of 6-isobutyl-4-methyl-pyridine-2-carboxylic acid ethyl ester (174 mg, 0.78
mmol) in 6 N ag. HCI (20 mL) is stirred at 65°C for 18 h. The solvent is evaporated and the



10

15

20

25

30

35

concentrated. The crude product is purified by CC on
silica gel eluting with heptane: EA 3:2 to give ethyl

W@2ebliense2 4- net hyl - pyri di ne- 2- car boxyl at e ( SO0PC)B2069/E50749
pal e yellow oil; LCVS: tR—%987 mn; [M1]+ = 200. 04;
1H NVR (CDCI 3) : d 1.45 (t, 7.3 Hz, 3 H, 2.45 (s,

re%gimn? r%iél?%;sqq;éé]dai%%’rﬁ-lmg%? 'E%{sﬁ)g}i'tﬁg‘r-&gfhy&pyt'r)dine-72-§e%'boxylic acid
hy@rochlbod®ad green oy @S di ae-58-miar oxyl ate4.0600 ng, 2.51

nmol ) and

2,4,6-tris-(2-nethyl-propenyl)-cycl otri boroxane
6-(1YEthgi-p® pyDrpnethy(| HYfidie-2-2afbbxyliobgidi n DVE (32 nl), 2

o Ml 6 R 4 B TaRe S eson s RS shmpimmag i odS sy 6-chioro-
4- raemgugpyrmme%z tr:@rb?dﬂi?g (lz_cg\asm ?tg U €0.48 rﬁtu r[M&\CIIV]i ?tr:] 88825, 'H NMR
CBRLA R S &b2 i P R S e 7 LS. 2 " Nariocs

(2x30 nL) solution. The org. extract is dried over
filtered and concentrated. The crudeégroduct

IS
b) Mﬁthﬂ Ge%h'%? dopebyi-Rirdine- @%PO’&'?E}?K%O Mot k-O7pMghds Egated with 1-
etI'%/I Br dpgl ginkBromide and saponified as described for 6 -(1-ethyl- propyl) -4-methoxy-

e 2 ﬁ@ﬂxy@é?gﬁt %ﬁ@pf?%? tﬁ%ﬁC&ﬂ%ﬂﬁ%ﬁ 19 A e vSilow of; LC-
Mé*CDQBQ) 37 rﬁmlfl\ﬂ-ﬁu(k,zoé 2; TH (Nl\m (C@Clgl) 5@8% (/S: 7% #ﬂ} 6 H), 1.69-

1. EH)(m 6*('21)12(4@ (5,13 'F'l) 2. 5/8(1@76@ 1B)|—621 s, 9@(%9118 H)H) e) To
a solution of
t hyl - 6- ( 2- net hyl I d 2- b I
A e Rt DL o e
a) TbR8QtidnPofi-Brontdd- gﬁe(rgmggﬂjflré%@i{%d:’g) 32.54 AR n rﬁ@tﬁanol (100 mL),

mxture is stirred under 1

H2$Re (@ dtralt yi§ tadpied £ The @pdie d§ healge o cefluxikeidA® %Qikétlon of ammonium

pe?(%/éﬁgmat@‘cﬂ Q@% f32|1t4rrﬁﬁ1%l)'|ﬁ \Aﬁ‘a\féfp(@e%l‘?)dlsto%réfwﬁadded The mixture is
6-i sobutyl - 4- et hyl - pyri'di ne-2- carboxylic acid I

et hy
stiged af reflyy dorgyh beforg t‘&‘@l”&ﬁﬁ?l%ﬁ@”équ amTeS) p@P?X*d'éU'Eﬂe (2x7.33 9)

arérb@de({ é\ﬂ*grl?at"'aq s%ﬁ.%oﬂsstlrﬁ%g R (ﬁ)‘ﬁhhﬁédoé’t r&fux for 3 h. Methanol is removed
carboxylic acid ethyl

-1 S0 - 4- et pyri
Uné@ﬁ: r@ﬂ“‘{@%ﬁt CPRyre éngweﬁﬁma)mqg‘ﬁ@tﬂndﬁd”m with gath@g. N%"C()s solution
andlekird &6y @fth E2CThe ’brgl%xiﬁacthh@rle?JQﬂv\é? N’FgS'(ﬁ ﬁfé?élpérﬂ)t &shcaftthted. The

theremai ning residue is dried unde
C”!jiel @@%‘ﬂﬁtyﬂ pWﬁ@P‘ IWI C%@p,sdch@el @'HP%WW heptaeﬁ% EA 3:7 to give (4-bromo-

6- rhémgp&;l?ubmz 9||%§§he9fo€§1nspg as péie VBiow Bolrd; Qs 0.31 min; [M+1]°
/' H DINFRYE P Cla): réefé RS Ks. Sy didRds 2r. datt o Bxgl (b br. &k 7828 (s 2 H).

I\/let hyl qg-chl oro”™-net hyl - pyri di ne®-carboxyl ate is

%re pared in anal ogy to ethyl 6-chloro-
b) Zoresdhiifion 9y (4-Briome-@mednthexydine/!)-mehpml (+.31 of R4& ngnglin acetone

(158 o) [ Mihbt 26188 #55 mibINMRadded. The mixture is stirred at 40°C for 2 h

before it is filtered over a sintered glass funnel. The filtrate is evaporated to dryness, and
the remaining solid is washed with water and dried under HV to give 4-bromo-6-methyl-
pyridine-2-carboxylic acid potassium salt (1.91 g) as a white solid; LC-MS: tg = 0.45 min,
[M+1]" = 217.89.

¢) To a suspension of 4-bromo-6-methyl-pyridine-2-carboxylic acid potassium salt (253 mg,
0.996 mmol) in ethanol (100 mL), H,SO4 (2 mL) is added dropwise. The mixture is heated
to 70°C for 16 h before it is carefully diluted with sat. ag. NaHCO3;. The mixture is extracted
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(CDCI3) : 2.46 (s, 3 H, 4.02 (s, 3 H, 7.37 (s, 1 H),
7.92 (s, 1 H. b) Mthyl

WG20b11e9802 4- net hyl - pyri di ne- 2- car boxyl at e ( 500P¢IyIB2B0%BH0749
nmmol) is treated with 1- eth¥g-propyl zi nkbrom de and
saponlfled as described for

thrge o] GBUDREET (T GO At s3Gpcts praarag FugrMosO, fitered

anye:bhcamr@tdd Th@bﬁ’de’br@du‘cﬂs%uﬂﬂ@orﬂpﬂ‘@p TMb]atesF\Nl?rOBepﬁQne EA 3:2 to

glv(erﬁ Bli) (g nzet%g pk/rédongygﬁ%rbozyl%a%d gtfl}_lf?ﬁterl% mg) afla 1§Ie yellow oil;
LCIMB) tz 70 95 mis,, [ME 1= 244.22.
4-1 sobutyl - 6- net hyl - pyri di ne- 2- carboxylic acid
(hydrochloride) a) To a solution of
d) 4-1bsny-62m ety Ryiiridper2-carbexyid aé@d ydratBlotide id1piepated starting from 4-

or B0 Ry VOB b G g ase B gt B0 Roloig Mo p(Eadres given in
stqpard)xy fiferithé ptepafaliod 3f EHisoBatyl4-nmotinyl byndTth@fbdxijIﬁ: adig; LC-MS: tg

- 0.8 "n el S R0 IMRIGPE T B e e 6 P 284216 (m,

H)P2B0Xy.di swlofrai 2 H)23.0033 1), 2158 (8ddRg s @, $&f), 9. wn(s br, ~1 H).
sol uti on. Stlrrlng is continued at reflux for 3 h.
Met hanol is renoved under reduced pressure and the

6-Is6B8iyN 4 iBethokyiplyFlines2 daﬂu&ym abuw(hgiawochwhdeNaHCOB
ol utj on and eeﬁracted W t h extract

a) plaeﬁlrr@géplu%@s 6-chiore- ‘éﬂé‘?&h%ﬁxayr@d{ﬁc%ﬁ? g ach@- pr%&’@ 7 mmol)
in BIh@AIGYS5 | hﬂ;) Rihldréthﬁ\@tr@/}éll% glfﬂ) rBl ) ib @Ad@LThelreddtiBe miktlile is stirred at

% ﬁé%ﬂgﬁforﬁﬁp? aplﬁe@t |I§?é§a%@tﬁgngo (enlalrfg@g &SI% |5éj|rlgd under vacuum

to Ykl B2whI6RL4- dwetHeryiszﬁ;arth%yﬁc Bcid bty @steE wgi géas 20dale 96low oil; LC-
IH NVR (CDCl 3)

M. t72 (5 pin; (913 = 21585 HANME (GDCIH) OTb44 (6ot i B, 3.94 (. 3
5438 Gr § e 288 BEL QB 2o R ORTRY 4 g )

mol ) is added. The m xture is stirred at 400Cfor 2 h

b) ?ﬁfgotplﬁl (%c%ma;%o?mlfj |£ %)?(%%ﬁjeoo’l’r‘éh -gﬁlgm Emﬁqh&gazséar&bﬁmglamd ethyl ester

or at ryness
following thie mgocseduias in §te\na@hé<uf)wf the wap@lrathmdf Ghisiobuty ifdieathyl-pyridine-

- | i di 2+ a
2o buTaE P B = PN B AR SRR IO A e . -
6.5-HQ. &18),rd.21-2 BRKD] + H), 227.(8AU = @)0 Ap 2aH) ¥sFiessB o), afi2 (s, 1 H), 7.83
ﬁ ﬁ{onn 6- met hyl - pyri di ne- 2-carboxylic acid potassium
Ssal (253 ng, 0.996 mmol) in ethanol (100 ni), H2SO4
(2 nm) is added dropvvl se The m xture is heated to

o Phoal oS Frilenn €2 G HOBIEA co 11 mes with

a) 6&@1Ihy)|-4 gietteixy- 2wabcn<ghd)a¢1d!mebm)g estex{1.8¢ g3 isgprepated éd analogy to 6-
ch%\rlc?-ﬁ-rh@i§c%/’-2-gérlbgﬁyli8%cid ethyl ester starting from 6-chloro-4-methoxypyridine-2-
carboxylic acid (2.00 g; 10.7 mmol); LC-MS**: tz = 0.48 min; [M+1]" = 202.23; 'H NMR
(CDCl3): 63.95 (s, 3 H), 4.01 (s, 3 H),7.03(d, J=2.3Hz, 1H),7.63 (d, J=2.3 Hz, 1 H).

b) A solution of 6-chloro-4-methoxy-2-carboxylic acid methyl ester (2.63 g, 13.0 mmol) in
dioxane (150 mL) is degassed and put under argon before Pd(dppf) (109 mg, 133 umol) is
added. To this mixture, 1-ethyl-propyl zink bromide (50 mL of a 0.5 M solution in THF, 25.0
mmol) is added dropwise. The mixture is stirred at 76°C for 15 h. The mixture is cooled to

rt, diluted with water and extracted twice with EA. The combined org. extracts are dried
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and concentrated. The crude product is purified on
prep. TLC plates with heptane: EA 3:2 to give

wa2090008875- et hyl - pyri di ne- 2- carboxylic aci d er¢ifyiB2009/050749
ester (105 ng) as a pale yeIIqMIoiI; LCMs: tR = 0.85
mn, [M1]+ = 244.22. d)

o B SRR 08 BTN S et o i
elllihg nath a ngea diight- gfyEA din mepféﬂeabl:gwa/m(ct -8 el- ﬂrcﬁ)yi)l-w-metﬁb)e} pyridine-2-
ca[q%ylgragbfgmgpqyb%t%rf(ig 2LV Vo SPEc Ms* % Do A0 Min: ey =

236:34sobut yl - 4- net hyl - pyri di ne- 2- carboxylic acid; LC Ms:
tR=0.58 min; [Mrl]+ = 194.08; 1H NWR (CDCI3) : d
1.01 (d, J =6.3 Hz, 6 H, 2.04-2.16 (m 1 H, 2.80
c) (dsoldtion @f. 6-(H2thyRprdpy!)-3-n&h @&/ -py8Bidide-2-darbéxyfis ,acitl trgthyl ester (450
mg?'ﬁgi)or%ﬁio)l)ll.r,\%z?%}@ g§tf3{?pﬁgﬁi§z§'}%&)§ﬁ. The mixtyre is concentrated and
drléhlydrgﬂ/@hh@ﬁlitlde;bn@buﬂ'w (592singy aetydobhblidnsat, LC-MS**: tr = 0.38 min;
M hl% - met hoxypyri di ne- 2- carboxylic acid (5.00 g,
[ é] in ethanol (75 mL), chlorotrinethylsilane
(15 ) |s added. The reaction m xture is stirred at

ore e sql i S_evaporated. The
Rt s BuB ATy Ry e e Os BN £ o ve
a) B-ihitionh @f é-umm}nyﬂé&hmj_yhoiwm}@rwlzﬁb aélhjdo_pﬁi_;i/%stéﬁ(695 mg, 2.78
mr%%ls_%gapar%lnel\wé l | owt% lc_brrgs%}/)%gmtg??ttﬁyl %’sEe?b{r?o'Pﬁzl[\IM%}rLEnet:hanol (40
ml3.i94tifed in3a idpaled vitB af 45°Cl for 72. K THig, sclverlt js rentbleddn vdcuo and the
re%%q%piglzlﬂiﬁ?]qvg% 'ﬁpélﬁgl% gg\ﬁj]l\lll-fém:mze’th%nglﬁ ’Th% rt'a_gu'ltin%)so-llijr%i%ntlsl gglgaeln stirred at
75f6C lO‘FI} 04 0h. 4T ee s bloat- iﬁ-%bb@t@d te ghei cruaé isolegyler-methyl-pyridine-2-
ol | owi ng, t rocedures i s .d of
ca&oé}slgr QW%n[bg’Pp@gﬁslog'ﬁlt-M ?ﬁe&fﬁ mln) |21e%3 bli] This material is
disdelvad hoXDCM q2@anld; addCpiistindg R .68 @ 51 1l31 mmo[)l\ib]a]d-tleet. The mixture is
sti%t_:a[(g f?%r féé%?W{Nh/gef&b%b&%9é?egiclejf9dia%f%biriéﬁ:(1 gsf% '12.1@ ganl_gl) is added
drdswised T, miktut i st;rre]jhdrﬂ)rt fof . 183n.(The rhixtdire |£d|(uled with DCM (100 mL),
t 2-carbo id a :
A B A B A AT A T o o
drléd %egNai&DMﬂE@éﬂ ethdi gonaevattaagy, Ih@d@tjd?} product is purified by MPLC on
o 4- et 2-C et st er -
Sige g8l PRSP SO & Ft RN It e300 G4 gyigyridine-2-
cadinirilé 21@0mg) asld pdleryetidwy pil; LLC-—MB* tr*= 0 96 khir, [(M+48 =M 76.03.
[ MF1] + = 202.23; 1H NMR (CDCI3) : 3.95 (s, 3 H), 4.01
(s, 3H, 7.03(d, J =2.3Hz, 1 H, 7.63 (d, J =2.3
b) Heo alsb%tlo@)of%%butyi Himedhyl-pyridine-2-carbonitrile (106 mg, 608 pmol) in

m b:[IQaCrglé :gmLigtﬁgtLW%ﬁ/_e 1%gr box1y£é anao )I gn ycpgxylamlne hydrochloride (63
mg, 913 umol) is added. The mixture is stirred at 75°C for 18 h before it is concentrated.
The residue is dissolved in aq. NaHCO3 (pH 7-8) and extracted with DCM (6x50 mL). The
org. extracts are combined, dried over MgSQ,, filtered, concentrated and dried to give the
titte compound (155 mg) as a white solid; LC-MS: tg = 0.67 min, [M+1]" = 208.01; "H NMR
(CD;0D): 60.97 (d, J = 6.8 Hz, 6 H), 1.84-1.96 (m, 1 H), 2.37 (s, 3 H), 2.58 (d, J = 7.3 Hz,
2 H), 7.67 (s, 1 H), 8.26 (s, 1 H).

3-Ethyl-4-hydroxy-5-methyl-benzonitrile
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di oxane (150 nL) is degassed and put under argon

before Pd(dppf) (109 ng, 133 mml) is added. To this
WOroope9872 1- et hyl - pr opyI zi nk brom de (50 nmL OPCHIERO®/(FD749

solution in THF, 25.0 mol) S added dropw se. The

mxture is stirred at 76Cf0|315 h. The m xture is

PR R ' AR RSB TS GH T ee oo
litevitEkA proediires ¢Al. Hn@hel@eb@ﬂt Gatr@dr WéT@h@dMﬂ%ﬁJ(mgyiﬂ 3265-13268);

LOMSER 7 Rt e PR SR o9%e €L 721 ), 3R 8§ 265 (o, v

= 06 HE; 2HYYE. 19(HMH)) 7 4onthexy- pyri di ne- 2- car boxylic
acid nethyl ester (450 ngy) as a pale yellow oil;

LC-Ms* * : tR = 0.46 mn; [M1l]+ = 238.34. c) A
3- @I@l'o%MnydﬁBthxy-S methyl -benzonitrile
| -p 3-4 met hox ri di ne-2-carbox
At

ThSc '& ‘F%‘E I”dé§tpé‘? e oy o I vl ?l'tijle 25‘%%% ¢ rPEff‘y' phenol in

anbRg§ td littRfurdtprédedufedr (sdd 3lethylaayaiokBL@etngl- benzonltrlle) LC MS: tr =
concentrated and dried to |_%l ve the title conpound (

0-§ryyinasH INMR seREbY i eS8 8;H)LE1RES. +H). 738 ¢, §.Hhg? ﬁ?rﬁd F=1.8Hz
11+ = 224. 32.
g 'Hy]dr oxy-5-isobutyl -4-net hyl - pyri di ne- 2- car boxam di ne
a) A solution of
4- ﬁydr%szpiatmbﬂfbxvﬁd-n%khgn%h%mﬁ.|3 car boxylic acid
i'sopropyl ester . |, prepared in
Thgille sgyPegnd Fﬁepr@Q?rﬁégwmﬁP'ﬁg‘eéQ'ﬁM aV@ﬂ@t{l?)z hydroxyN-meghoxy-toluene
in bﬂalﬂ@f tlaarmlatu(félgro%auré§ (s2bi L ERA-4-Ry RoseshRehyy béﬁzcﬂtrnzg@C MS: tr

he solvent Is renoved 1n vacuo and

= 0.8 intine’ H %'Mlﬁ Edflvied Zadfaisn 3ith. 3.98 (RHB H).rb- %t(Sha1nUD 6.9hel, J = 1.3
%_qq_Hlﬂggs squ{)utl on is again stirred at 75C for 24 h.
nt

he ‘sol v iI's evaporated to gl ve crude
5-isobutyl -4-met hyl - pyri di ne-2- carboxylic am de (535
. : h!J}ﬁj 1]+=19301. Thi s
3 errgl%)é?li |sx%$£%ﬁ3§}8blgh£%\r/l 20 nL) and pyridine ( 1
The@gle gompouriBis prenayed omdaaunergialy aﬁavdataleé ¢hépretrdeaxyi-methoxy-

beﬁi%@é?{a/dé M nar%ﬁr{jq?r ® L ftb%ltdjrg gﬂﬁ:@ﬁur%sa @&MQM ﬁfdr&xy 5-methyl-

ropw se e mxture
begzonitriteg léI MS: tf Bp. 826nlh HI'NMRT(G@QﬂB)e5l3§8OK|SI Bitdb. 9\6(311 H), 7.04 (s,
1 %30)4 8]( washed with sat. agq. NaHCO3 sol ution

3x§ nd brine (50 nmL). The org. extract is dried

over I\Ia2804 filtered and concentrated. The crude

4- ﬁy@r%{ ?th%%,é&nggn NjVPLC on silica gel eluting with

eptane to give
ThE ﬁl&@manyrbouthdm yépaped | fdmecdnmeriddignivailable @18 raxy)2-methoxy-

beﬁ%@%’@tﬂl&e W& oAago S:téﬁ t lltggtd\z? pF&eﬁur%sg?se'g rﬁ-etkwémfdrgxy-&methyl-
beEzorstotel);tI;G -MB: ey T4 pyr. i Hi MER2De-IBD): t7 3.84 (£, 1308), 16y 7 (d, J = 8.5

HE98)BBh ks 4Ny, 7.49 (d. = 8.5 Hz, 1 H), 10.6 (s, TH).

4,N-Dihydroxy-3,5-dimethyl-benzamidine

The title compound is prepared from commercially available 4-hydroxy-3,5-dimethyl-
benzonitrile according to literature procedures (e.g. E. Meyer, A. C. Joussef, H. Gallardo,
Synthesis 2003, 899-905); "H NMR (CD30D): & 7.20 (s, 2H), 2.20 (s, 6H).

3-Ethyl-4,N-dihydroxy-5-methyl-benzamidine
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met hanol (3 nL), triethylamne (123 ng, 1.22 mmol) and
hydr oxyl am ne hydrochloride (63 ng, 913 nmmol) is
wW@eowedosThe m xture is stirred at 75C for 18 hPGEIR20€9/050749
it is concentrated. The resi %)%e is dissolved in ag.
NaHCO3 (pH 7-8) and extracted“w th DCM (6x50 nL). The

g e Sohpo0e B rATPRTEY B GPTEE G4 P VAL Die 28ty methykpheno
folaimpplitachturéd phoosgiired Ga Twdpane As dlatrdfa, MCHMEicot B. Altdmére, E. Sanna,

v sy ¢ Bbgiog s Leogg ptl Eheiy SETRR) 1828 T a5 a e oo, o

KaJllr —Te?raBedhbn 58 (1999) 13865- 1152681El'|)/ley@r RGC(&)uséefl-B-l Gallardo, Synthesis
- Et hyl - IQcé/droxy 5- et hy) - benzoni trileThe

2093@@@% MSé fs7 B@5#pigmH NMR (Ds-DMSO): 6 9. 25/ (& bE 1H), 7.21 (5, 2H),
5. ?’b‘@t b}, 2955495 9% Rz "Q?—i)hyhsl?@ﬂa?—ﬁ}' f‘?@k/td? =f70d |—|9V‘3|Ji59

erature procedures (A akraborti, Kaur ,
Tetrahedron 55 (1999) 13265 13268), LC I\/S: tR = 0.90

4?Whg&rb‘x%’ﬁﬁné%%opyﬂbe@éaﬁdmé ;)7 g TS (2 H)l 2.26

: H) ,
The. tgle chnpoynm)ls ps%r@ﬁ%lfr@m pgramesoalls-avetan)e 21epipwrfi-piopylephenol in
any&gy% ﬁtla%tlfrec'ﬂl’(fééﬁgrelss( m}gf Bpﬁbﬁdetffojn/\ie@"’@fﬁiéﬁﬂ 3| ‘}988) 122-129; and

oro-6 phenol 1 n ana
litgratuesr gikqst é()rp&@&ybﬁnf\b@hx(g@g/ -5-methyl-benzamidine); LC MS tr = 0.54 min;

t I OpL tr
[M;J?’I@ %94@ ‘imgx &BW@%;WS@ Lt Hgbs Hg %@ .g?aF%rln,s H), 2.19
(s, K), 2.5§at (Jg 7.3 Ha 2H7 Y (sd] H). 7:4(1(38 1He), 9.841p,.1 H).
4- Hydr oxy- 3- met hoxy- 5- net hyl - benzonitrile The title

conmpound is prepared fromcomercially avail abl e
3-Chlioyatd dNditgdnexyhdnyethylthenzemidinanal ogy to literature

r e
Thg tﬂl‘ﬂehgq%p%%ﬂgjgg> >pabtedmfertow forBrgﬁch(l)arl]lP/tavapatsle 2- c&lciv%G mﬁ[hxl phenol in
analogy,tqﬁltaratllre{ PNNVRA(IEBOR J) B: Rothxt af.s). MedHChe®. 88 (1988) 322-129; and
of
ey g o, xRS Bovibambiiay ool Brydron 5
metthyHbenmidﬂhydadLG)-MEbrhep@r@dnfn[ Mﬂomi 6DaH NMRVER RAlG, & H), 2.35

5,4 tgrscﬁt'su(Fé of oggﬁr@sffﬁtf‘é’ﬂq‘sﬂiaﬂﬂe@g? 1 813" Y8d &, 1 H); 3-

see
ch&f@uwhuhﬂdrwaﬁmhﬁmtmyuHMenMNMRi(ID@DMsicI; P22t 8,3 H), 5.72 (s

org A 79545 LDV (78 00 ot phoo.a (B 4 )% (50

rac-4-(2,2-Dimethyl-[1,3]dioxolan-4-yImethoxy)-N-hydroxy-3,5-dimethyl-benzamidine
a) To a solution of 3,5-dimethyl-4-hydroxy-benzonitrile (5.0 g, 34.0 mmol) in THF (40 mL),
rac-(2,2-dimethyl-[1,3]dioxolan-4-yl)-methanol (4.49 g, 34.0 mmol) followed by
triphenylphosphine (13.4 g, 50.9 mmol) is added. The mixture is cooled with an ice-bath
before DEAD (8.87 g, 50.9 mmol, 23.4 mL of a 40% solution in toluene) is added dropwise.
The mixture is stirred at rt for 1 h, the solvent is removed in vacuo and the residue is
purified by CC on silica gel eluting with heptane:EA 99:1 to 92:8 to give rac-4-(2,2-dimethyl-
[1,3]dioxolan-4-ylmethoxy)-3,5-dimethyl-benzonitrile (7.20 g) as a pale yellow oil; LC-MS: tg
=0.99 min, [M+1]" = not detected.

b) To a solution of potassium tert.-butylate (6.18 g, 55.1 mmol) in methanol (125 mL),
hydroxylamine hydrochloride (5.74 g, 82.7 mmol) is added. To this solution, a solution of
rac-4-(2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-3,5-dimethyl-benzonitrile  (7.20 g, 27.6
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4- Hydr oxy- 2- met hoxy- benzonitrile The title conmpound is
prepared from comercially avail abl e
Wa2009d098%y - 2- met hoxybenzal dehyde in anal ogy t oPCT/IB2009/050749
literature procedures (see
3-ethy|-4-hydroxy-5-nethy|beﬁ%onitrile); LC- M5 tR =

mrgo@;“%rﬂ‘g@ané%%%ﬁsgga%ﬁlfé Fﬁ)’(tﬁée i%gefé%eg%ér_ r_‘]‘ ée{qgé tth solvent is
refipvedlif VQCLQ(S Thél'rbsmue is purified by prep. HPLC (XBridge Prep C18, 30x75 mm, 5
dr ox 5-di meth m di ne

- ben e titl ,
Ly e P R Hp d JYART G RO reer Spalay NEGSIA Gl She tite compound
(4 45 ky ds @ISyl ﬁHhIYd:W&QB'dM Jn?n wmv dlm 069 'H NMR (CDC): &

| iterature procedures ﬁ% C. Jousse

1 4—? (scaIH)at-48 (s Syt R (§ ©4033- 7@@9119(05)1 H)lﬁl ERITReLY (l‘Dbe)) 3.93-3.99

d1 1 20112.23%0) 1 ). 497(854 kD1 H), 5.02 (s br, 1 H), 7.28 (s, 2H
Et)h | -4, lgl-z(dl hy@roxy 5- n@{]—byl)-benz(gmrdl n)eThe (tsltl)e

conpound is prepared fromcomercially avail abl e

(SRa%s, 2 m@tﬁﬁg‘ﬂr diekaaR 4 ilmeltlﬁﬂy‘?-@l hy drék#I3W8-8imethyl-benzamidine

procedur es rapani, ‘A. Latrofa,” M ranco
ThAI ﬂ'BﬁaP@“p@”deﬁnarepMedUé%l analegy Eipgdj@“o“ (&2- dL'T‘@JBY' [3.3]dioxolan-4-

i T e T

y')@etb@mésl& MS:tr TRIG7 dPioM*dy it R2&PE 2003, 899- 905)
LC-M5: tR = 0.55 min; 1H NVR (D6-DVSO): d 9.25 (s br,

1H) 7”21 (s, 2H), 5.56 (s, 2H), 2.55 &q, J = 7.6 Hz,

(Rp#2,2:Dimsthd-[1 si'inoquaw-xlmetraom-ﬁ-ehwz, ‘hygjoxy-5-methy-

beﬂ,zyhg hy dr oxy- 3-met hyl - 5- propyl - benzami di ne The t| tle
ound is prepared fromcomercially avai

The_ e ngPmROUSIdogY | PiSREIRS) M nadeody 145 s ltbetg-[1 3ldioxolan-4-
yInREtRG g;gjr:énﬂs dﬁnetﬁ)ﬂtﬂen%mﬁlﬁne J. %ﬁ GBeé'fhylgl'r Hydroxy-5-methyl-

(198 and literature cited

beBZQﬂ'tH and NRy(G3-dinestipy L, ﬁ@tqmantf’ewimﬁftﬁnﬁb)m ME&ENER T R-46 min,
[M(?H? 51409%‘ H[ Rl (bﬁmﬁé’@) %3» 171E#QNNR7 §16- @MF‘)O) 33Q?9§H% 1.38 (s, 3
H)H. 2528 5364X t2 57:]2 &9 Vn32 Hz 3. 723-93 84'@3% Ft)s4 12(1H)/ 710 1. { 1), 4.39-4.45
1 4
(s B T ORI Sy R85 S Pl B The titi e
compound i s prepared fromcomercially avail able
23 Q1.7 IEf Vi A7k -NL 15 -
(RESTHIG R b2 PEhElyP e ! o PR BA Gt o) Nt St S nethy
bengesynqzz 129; and literature cited for
Th 'tﬂ& 86u%}@£ﬂ)\/§g&ﬁ_{s ng?ﬁhg%bengmhggﬁgbﬁy tol\/§C -4- (R ,2-dimethyl-
[1, Gldﬁgowprﬂ YIMghDXY)- -hxcmxy@cﬁ dl![r}etmnmerzzamdloe startipy | frczﬂ 3%chloro-4-
hydroxy-5-methyl-benzonitrile and L-o,B-isopropyliden glycerol; LC-MS: tg = 0.66 min,
[M+H]" = 314.96.

(R)-4-(2,2-Dimethyl-[1,3]dioxolan-4-yImethoxy)-N-hydroxy-3-methoxy-5-methyl-
benzamidine

The title compound is obtained as a beige oil (1.16 g) in analogy to rac-4-(2,2-dimethyl-
[1,3]dioxolan-4-yImethoxy)-N-hydroxy-3,5-dimethyl-benzamidine starting from 4-hydroxy-3-
methoxy-5-methyl-benzonitrile and L-o,B-isopropyliden glycerol; LC-MS: tg = 0.65 min,
[M+H]" = 311.0.
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(s, 4 H, 5.98 (s br, 1 H, 7.59 (d, J =1.8 Hz, 1 H),
7.73 (d, J =1.8 Hz, 1 H, 9.80 (s, 1 H); 3-
w@ kioonapsa, N- di hydr oxy- 5- rret hyI benzam di ne: 1H@UVEB2009/050749
(D6 DVSO): 2.21 (s, 3 : % (s br 2 H, 7.40 (s 1
H, 7.48 (s, 1 H ,929(s,br3 ,948(sbr1

REFCrlafootG PR v% okl S

bedzamitiin@t hyl - 4- hydr oxy- benzonitrile (5.0 g, 34.0 nmol)

in THF (40 nl),. . . .
Tl 5ob o ) preparspaiapalam ) yasiRg e py-4gldiorolan-s
yIngethSdy.)-Bl-nyapdxy-3, 6idirota - dfeymzémldpﬁenxgtamhcgsphnoﬁe (3L&hidrogh-hydroxy-5-

j s added he m tur is co W t
MRS HROHIENS 280 DB LAY a RN 8 M oih iy fHhiny (M+HT
3340% SQINMR @D, DMsfcﬁl yamﬂ)(sl S H?)d@l%d (@r@w $86 (J#eH), 3.87-3.93 (m, 2
thUFGIS stir at rt esolvent | S

H)r‘éﬁ%‘e@ (M 2Rk de3BAEIN He $§sHZdl]é")| § 9Pusi% Hed- Q?y(dcd: a0 Hz, 1H),

7.5 (di 92 08Hze| Hbigign i 4 lyyhept ane: EA 99:1 to 92:8 t
gi ve rac-4-(2,2-di met hyl’-

[1, 3]d|oxolan 4- ylnethoxy) 3, 5-di et hyl -benzonitrile
(RE 4~ (Q]Q ‘)neiﬁylfﬂ B |8xc\(l‘§hl rfeithoxy)-N-MRirok R 2smBthdky Behzamidine

= not To a’sol ution” of potaSsium

Thedille. coamwnaﬂ% OP@'”PQ 3 aé@'gf PHhix-46 gh'waﬁ%gyoto ragAs(2,2-dimethyl-
1, [ﬁd)oxofé)ﬁdf W?ﬁéh%m/)nﬁ-hli}?z%&?-@rﬂ Gﬁfﬁe@rﬁyl Bénzzﬂnl&ne &tarti d M) 4-hydroxy-2-

i's added.” To this solution, a solution of
m&t@@cyme(ngomtrdﬁ gad H.ypc,Bflg_opropyIlden glycerol; LC-MS: tg = 0.62 min, [M+H]"
29 %bdloxolan 4-yl met hoxy) - 3, 5-di met hyl - benzonitrile

? 20 g, 27.6mmol) in nethanol (40 nl.) is added. The

m xture is refluxed for 72 h before the solvent is

STEE y‘?‘ﬂﬁr. d"gfd*éf?gp%g%wggﬁ% 5|rﬁet“grﬂen&8g|t@é prep.

a) doea selutiani ¢fes- eﬂwylveah)edfomﬁmtwlﬁgnmw{edét% gadﬂ ANmHB)ol)xin THF (80

ml_gio?t’?’gt *@fg& Lgs'ﬁ %%m(gygﬂd éﬁ?{é@ Adi f‘z%@ngtg?@oééﬁlrhw"ﬁ 6 added. The

ml((tg[g(js39:ooledjtq_04@ before PEAD in tqlger(es(1538 L. #A.2ogl) isadded. The

ml%'l)dre % s}?_fre& f&ll;a( IWVE%e ?\Darm%gaﬁ tgdtg?‘}]gng v%nﬁ)s ev%p(%)gfe%é%% the crude

prqdycbl,s puyﬂq;q) by €Coen §|gca qepﬂ)elutlpg)thh] r‘(epte@e[ﬁArrﬁ?,ngJ\{el?, ethyl-5-methyl-
4 ox:m ﬂ%l wgayibépé/dnﬁﬁfeh@@s) )’%J‘X%ﬂ&)&eog EC%@Bf hyb; d%er%af[‘ﬂ/lmz]

e conpound IS prepar I'n anal ogy t
25p&8- 4- (2, 2-di nethyl -[1 , 3] di oxol an- 4-
yl met hoxy) - N- hydr oxy-3, 5-di net hyl - benzam di ne usi ng
(I_S (2,2-dinmethyl-[1, 34 di oxol an-4- yl) - net hanol ;
b) @ek@ovg rpexide 65 digpelveq i1 ]N- Nl 29 mnethanol (250 mL) and the solution is

stn(rgg 64 é@CZTcP' f@trﬂﬁ%e[ %ol@éﬁ*' @XQJ/ rﬁealtﬁgﬁ O@)@@de’sé@ E—Yé& -amino-2-

dr ox enzam di ne oun
hygliogmp@@(y-ﬁ Qimw5d‘g9thylbemm1tq]e(@ 23.d) p@tahyq;llo[/vlon LC-MS: tr = 0.66

min 31 PX0b a1 44

N-((S)-3-[2-Ethyl-4-(N-hydroxycarbamimidoyl)-6-methyl-phenoxy]-2-hydroxy-propyl)-
2-hydroxy-acetamide

a) To a solution of (S)-4-(3-amino-2-hydroxypropoxy)-3-ethyl-5-methylbenzonitrile (6.23 g,
26.59 mmol) in THF (150 mL), glycolic acid (2.43 g, 31.9 mmol), HOBt (4.31 g, 31.9 mmol),
and EDC hydrochloride (6.12 g, 31.9 mmol) are added. The mixture is stirred at rt for 18 h
before it is diluted with sat. aq. NaHCO; and extracted twice with EA. The combined org.

extracts are dried over MgSQ,, filtered and concentrated. The crude product is purified by
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yl met hoxy) - N- hydr oxy- 3, 5-di net hyl - benzam di ne from
3-et hyl - 4- hydr oxy- 5- net hyl benzonitril e and

W@ R09(1®822 di met hyl - [ 1, 3] di oxol an- 4-yl ) - met hanoPGT/IB20048/50749
* 0 tR=0.46 min, [MH + = 309.23; 1H NMR (D6- DVMSO) :
1.17 (t, J = 7.5 Hz, 3 FD 3 (s, 3H, 1.38 (s, 3

Ccl;gvilithi:Dﬁ/l gqso:nta?nigc} 78"/% (P_Emeih n&l g%\@H)ﬁS)ZLIg [% % C}ianﬁjé (rart]hyIBG -methyl-
ph6n(%@)—Qslyhfoxyﬁ)rdrﬂ)yl]-ﬂhﬁtﬂo&&ceﬂanhﬂ)je (77.03Q) &sa ydlidd oil;L.CIMIS: tg = 0.74

1 .
m‘éﬁﬁ\’“’érg?%?r 40 4H (VIR (@P Ry 1 2544 32T Sk ArtDa2 R erhidhy2-69 (a. J
Iy Q) 0x Y8 3-98e 1 hY; hwm@?% Ehls m fan?‘ﬁgi% (n$ 1 H), 7.36

" obtai nea as a col or? eSs ol l
(s.rfald). 4-38As21 H)-mret hy!| -
[ 1, 3] di oxol an- 4-yl net hoxy) - N- hydr oxy- 3,
5- di met hyl - benzanmi di ne starting from 3-chl oro- 4-

b) hi\gr akgresnitiie Hﬁxlcmb\@ﬁt@éntpt fhel N-hya@xy-banzamidigpransprdingetp literature

pr(%JRe}ﬁﬁl%csE(lza 92‘58 er, §/ARC‘ Jguf% oxgtf,%{[ﬁ?@:dﬂysiyﬁ&eﬁé;bo%ﬁ 8?]9 905); LC-MS:

tr X -5 izt Nx1)- 5&2&1@[%@%(@@%0‘;@ 117 ({tes Eéhi‘poﬁlhid, 2.34 (s, 3H),

2 {ga'z{'}?@zgid—lﬂngﬁhgﬁ ), 543381 1), 5873035 28Y3 89 (s, 2 H), 3.93 (m, 1
H)[ 423} sIbioX i1)a5.58 - biratHip8 yD (- 7Bayis 31 H), 7.36 (s, 1 H), 7.67 (m, 1 H),

[ -benzam di ne starting from 4-hydroxy- 3-
9&@@6 {)%5 net hyl - benzonitrile and L a, b-i sopropyl i den

glycerol; LCMs: tR = 0.65 mn, H+ =3

SH S ﬁ;é‘&w@géﬁi%m&bﬂ%%bﬁ@%% figethyhRenoxy

propytpadedmide prepared in anal ogy to
rac- hy| - oxolan

TS| 'lﬁﬁoxfi?mRP%n r oxy- é’r%oa](ﬁ? By P & ne NsUEF3 F3gthy-4-(N-
hyﬂ'roamﬁbmh'hm@"')@“mxemygﬁfyefﬁ)’(y]@hWﬁwh@pymlmwwdx@-aa@tdmlde; LC-

d | LGNS tR = 0.42 nin,
M%I\/ﬁ éfmg‘gwﬂﬂl KT ycezge- DVBO) : 1.30 (s, 3 Lnbn

1.34 (s, 3 H), 3.86 (s, 3 H, 3.87-3.93 (m 2 H),
N-Gs 8 17tRy N-Rydlbyy 3y Ragt Bty e dretlighebsylrz Fydroxyzpropyi)-
2-Rydiokiz-acdtahlide 9. 71 (s, 1 H).

a) 1905 SC BB hidipnas el bfTashindls TR B 4 G R THF (20

mLQbPﬁ’hgué@lO&sg a4 ingeolpiahd (R)-glyciddl (22%ndl, 3gy5 hﬂmol) are added. The

mifdlfe, 68161 16,55 Mo (REAR Relyenco (155 ik & P fupdded: The

migtotedisrstirred dort 18niy while madming dipa yrt. Zhe solvent is evaporated and the crude
pr{%t Déxp}ﬁlr EE(P %g%gtzr L a?wl_ldtmg Wltggbe%&?pyf—_l,& ‘;%n[o%l f (raf%lyl’-5-methyl-
4-oxiranylmethoxy-benzonitrile (5 85 g) as a yellow oil; LC-MS: tg = 0.96 min; [M+42]" =
259.08.

b) The above epoxide is dissolved in 7 N NH3 in methanol (250 mL) and the solution is
stired at 65°C for 18 h. The solvent is evaporated to give crude (S)-4-(3-amino-2-
hydroxypropoxy)-3-ethyl-5-methylbenzonitrile (6.23 g) as a yellow oil; LC-MS: tg = 0.66
min; [M+1]" = 235.11.

¢) To a solution of (S)-4-(3-amino-2-hydroxypropoxy)-3-ethyl-5-methylbenzonitrile (6.23 g,
26.59 mmol) in THF (150 mL), glycolic acid (2.43 g, 31.9 mmol), HOBt (4.31 g, 31.9 mmol),
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(S)-4-(3-Am no- 2- hydr oxypr opoxy) - 3

-et hyl -5-net hyl benzonitrile a) To a solution of
w@2@vhed8721- hydr oxy- 5- met hyl - benzonitril e (5. 06PCI/IBR009/050749

mmol) in THF (80 nmL), PPh3 (9.06 g, 34.5 mol ) and

(R -glycidol (2.29 m, 34.5 ') are added. The

anffEBSRTaTHETe BIZG A i HEATPE T8 S Bsthis gt for 18 1
beforaiti Ihh dilwad mithgsatipad. Maﬂ-tCogTé}ﬁjf sm:jacgamt twice \ﬁMaEAr ahedombined org.
nd t r r n
eXE?‘ﬂ? F‘hegdﬁﬁ ﬂ"%@ﬁ‘ioﬁ%t“@ie? d'08n§wr Y%’Cg{‘ﬁﬂ “S(J§ F?FB?‘H&'S purified by
CCl-vathi 1IDEDN | dortdintlixy -836 nafomietHanble td V@b (S»égg&(()‘&cy‘iﬂol-z_l)_mhyl -6-methyl-
ph%%’éESH%W@@@’”%‘E%?%%“‘*FW@ h Re:g) F"ﬁaﬁfsﬁ%ﬂ%l LC?@@NR =0.74
mifLM-+arc= 29@1@6HLNN/IRTQCD€I3$IJT PEG, at= 765sz ng 1@3@(s Tm) 2.69 (q, J
sol vent is evaporated | ve crude {
= E?d%%y'mo&o%&@ %?r?yﬁ) F:%?r%ﬂ (Hbr?z'ahu“tﬁ Seb 63 523 7996 (m, 1 H),
73§(Sa1y|§l7fggv(g)nl|-1) LCMS: tR=0.66 mn; [M1l]+ = 235.

N-((S) 3-[ 2- Et hyl - 4- (N- hydr oxycar bam m doyl ) - 6- net hyl -

d) Athe Q{Bé)%lé 'nﬂnIB%i OXVETREABYhe title chiPbumdy acteadidMtdIRre@turd procedures
ol ution

(e. @S}gE 1ey8L aﬁnQroJoz’Sﬁ‘ifdﬁoﬁaH?@BoWWhgs’étzﬂw EIHR0HY HpdhSolr = 0.51
miR N#E;;Ce: é@a $§ 191, Nnaﬁt (B DM@d)) 51n17Ttr|FJ @ 91#@ ,2.94 Y§@|H)02 62 (q, J

7 14 D05 Ry o )3 M 5HA-67 (0 211 b 250> Baimet H). 527 (s

br,1NA), '5'5@@,&5? 1 B), 70 (fseQ Ho)t7 B (sf qu)li? 38 (bef A& .87 (nh,S1 H)h946 (s br,
iluted wWith sat. agq extracted tw ce w
The conbi ned org. extracts are dri ed over MgSHA4,
filtered and concentrated. The crude product is
(Sgurlfled byCC wi th DCM cont ai ni ng 8% of nethanol to

Ny(&- [%@)N‘N-Of%m -hydipysarhagiimjdowd)-Grsathy ippanexy)-2-hydroxy-

QoY A IHREYoR)-2dthides hydr oxy-acet ani de (7.03 g) as a
prp*]?lovlﬁlm)g M5: tR=10.74 mn; [M1l]+ = 293.1

ThRIl\t/ﬂe cemepynd is @tqn%a% f beige-wax g Hg) ingingjogy o B'Z((@s?’ [23ethyl -4-(N-

hyb‘l)oxg?ar@a?m(‘r?doyp) 6:rll1l)gtr’§/l bkeno%y]'—'ﬁ hy&o@p%pﬁ?Zﬁghro&y—'&etﬁbmlde starting

from &ghlogo- 4J.Dy¢|)>xy g-meghylpenzoniyile; pt- M’ﬁetrea—tib%nm t[M HE 5331.94.
converted to the N hydroxy-benzam di ne accor d| ng t o
literature groce ures

(S)2-Hydreat-Nd: @QmWe%{%‘SWMQmXQQQWOBW'diﬁ KB‘EthP&EG ‘methyl-
ph@né)l%]%r’&p'\!lz)%éiafnlae326 13; 1H NWR (D6-DMSO): d 1.17

The title compound is obtained as a reddlsh c|)_|? (1.3 g) in analogy to N-((S)-3-[2-ethyl-4-(N-
hydroxycarbamimidoyl)-6-methyl-phenoxy]-2-hydroxy-propyl)-2-hydroxy-acetamide starting
from 4-hydroxy-3-methoxy-5-methyl-benzonitrile; LC-MS: tr = 0.49 min, [M+H]" = 327.98.

4-(2,2-Dimethyl-[1,3]dioxan-5-ylmethoxy)-3-ethyl-N-hydroxy-5-methyl-benzamidine

To a solution of 3-ethyl-4-hydroxy-5-methyl-benzonitrile (480 mg, 2.98 mmol) in THF (10
mL), triphenylphosphine (1.17 g, 4.47 mmol) and (2,2-dimethyl-[1,3]dioxan-5-yl)-methanol
(478 mg, 3.28 mmol) is added. The mixture is cooled to 4°C before DEAD (1.94 g, 4.47
mmol, 2.05 mL of a 40% solution in toluene) is added. Stirring is continued at 4°C for 15
min, then at rt for 1 h. The solvent is removed in vacuo and the crude product is purified by
CC on silica gel eluting with heptane:EA 9:1 to give 4-(2,2-dimethyl-[1,3]dioxan-5-
ylmethoxy)-3-ethyl-5-methyl-benzonitrile (240 mg) as a yellow oil; LC-MS: tg = 1.04 min;
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2.62 (q, J 7.4Hz, 2 H, 3.23 (m 1 H, 3.43 (m 1 H),

3.67 (m 2 H, 3.83 (s, 2 H, 3.93(m 1H, 5.27 (s
whegooaoddyz 5.58 (s br, 1 H), 5.70 (s, 2 H), 7.8a1/{B20091050749

H, 7.36 (s, 1 H, 7.67 (m H, 9.46 (s br, 1H).

(S) - 2- Hydr oxy- N-{ 2- hydr oxy- 3-T4- (N- hydr oxycar bam m doy

[Méiﬁéla&{%l* SSSBrQJpE'B%gq H’\JOQFFE I'((‘)Jg A(tgla?? mmge82-léhpetmtoll) |rl %ethanol (5

mlY; hdPdxyFarhide %&BWChlérl&é\'thmQXYQarnQﬁﬂﬂ) BhdWEBCO; (104 mg, 1.24 mmol)

- et h | - ph ~-hyd | ~- d tam de
is pedad- peprmﬁgr%)z(é sfigred : Oq\gzl_ p'ér?ﬁ‘h’ gggé utgdc\?vlth EA and washed with

waher( T9 ofr. bxrdeh ydried c(vUr mgetoqudobamdand@ﬁéh)ana-dmea lttybwe the title

ph - yd t d
coBDGBI D IESs B . il HE S 5 T2 W B Y Ee ) § 323,01
(5069 3 1.4 mmol) in THF (80 ni), PPh3(906g

mmol R)- | yci dol (2.29 mol ) are | .
- Eiba TR K2 Ry Sl e g o roparel-DREhYIbonzoic acid
a) el srene- c(ol(ﬁs&uf@n of3|412§OIF(YQS|O) mLﬁlrﬁﬂﬁﬁd (250 eLy XethyB6-nfethylaniline

stirred f The sol vent

(158 ey dH rRpet a5HiPth RES cPulEn i beres Wik T {13 Acpaiecsoluton o

Na‘NDZS(H b '7“9’71 1 553 hn%lyhlmer\/m st g Bh@Re: (BAgYisAdted 8idp@ise. The mixture
oxi ran benzonitrile

| h
is 8 rregsayt é?ﬂ 100\, %}% aqLI@S,\% ()éP(gEWEL)%X%@eﬁ]a@ s[tlmpgz? Q(gnilnued at rt for
1820 The8nixtute EhextabrYeriePDEMI@nd Shelbgs ekivastks bk (leeN (Nd3MgSO4 and

i n et hano 250 L), and_the lution is stirre
eVB@%aHeSr%l%CrHse ?ﬁ@ung‘Péﬂfﬂedi Ry é‘gé’ﬁ(ﬁ"ﬁ? &6' ¢lgting W'éh I&‘?Rﬁ@f?&e EA9:1to
gl\)(eS?'eﬂ’ry( B-n&?é’fhﬁibhgnol (86 g) as a crlmson oil; LC-MS: tz = 0.89 min; 'H NMR

r opoxy) benzoni tri

OB LB BB 2 & Bl T B Y SR eD o ka6 Ei e L6 He. 2
2.75 sCiH)TQ 2 89l =U’? by, 8F).
S 4-(3-ani no- hydroxypropoxy) 3-et hyl - 5- net hyl benzo
n|tr|Ie (6.23 g, 26.59 mmol) in THF (150 nL), glycolic
b) ﬁcé,oqltl()gof@ eDél 8- rﬂetﬁylfﬂﬁﬁh%lé8 'le%t 64 4- rﬁ’rilaolg encl3 héxac-?nethylene tetraamine

drochl ori

(1%186@21 9215h@”}ﬁ|)>dﬂ Lﬁcét'¢ geigt(p9 r"éld %td W@tef &4 mé}) L3 B%f;téfi' &0 {1{5°C. The

Wdtesr |Q'd||§t'itl@djoﬁ"a'i R13& anddolldIRldARh 8ISk RS thACHSSAratie Cohen the water
EA. The conbi ned org. extracts are dried over

Se%jﬁ@l IS rfep|apg¢ By adalceneentar apd dhe midure iugdusoigue - Tee mixture
is RHSIEA 1t6 G, Riuted Wit k)vaml\ggg%@)' Bhd8xB36ted WRtBRNPhe ©ofy. extract is

give (S)-N[3-(4-cyano-2-ethyl - 6- et hyl phenox¥
washed with’sat. ag. NaHCQO;, dried over MgSO, and evaporated. The remaining solid is

dissolved in EA and treated with heptane to initialize crystallisation. The solid material is
collected and dried to give 3-ethyl-4-hydroxy-5-methyl-benzaldehyde (3.13 g) as a
colourless crystalline powder, "H NMR (CDCl,): 6 9.83 (s, 1H), 7.58-7.53 (m, 2H), 5.30 (s
br, 1H), 2.69 (q, J = 7.6 Hz, 2H), 2.32 (s, 3H), 1.28 (t, J = 7.6 Hz, 3H).

c) To a solution of 3-ethyl-4-hydroxy-5-methyl-benzaldehyde (25.0 g, 152 mmol) in
acetonitrile (250 mL), K,CO; (42.1 g, 305 mmol) followed by benzyl bromide (26.0 g, 152
mmol) is added. The suspension is stirred at 60°C for 18 h. The mixture is diluted with
water (150 mL) and EA (150 mL). The org. extract is separated and the aqg. phase is
extracted once more with EA (100 mL). The combined org. extracts are washed with water
(150 mL) and concentrated. The crude product is purified by CC on silica gel eluting with
heptane:EA 9:1 to give 4-benzyloxy-3-ethyl-5-methyl-benzaldehyde (27.2 g) as a yellow oil;
LC-MS: tz = 1.09 min; "H NMR (Ds-DMSO): 6 1.19 (t, J = 7.5 Hz, 3 H), 2.35 (s, 3 H), 2.70



10

15

20

25

30

35

2- hydr oxy- propyl ] - 2- hydroxy-acetam de (7.03 g) as a
yellowoil; LGMs: tR=0.74 mn; [M1l]+ = 293.10; 1H
WORMRIAEBT 3) : 1.25 (t, J = 7.5 Hz, 3 H), 2.32P(HIB2809/050749

H, 2.69 (q, J = 7.5 Hz, 2 H) 348356(m3H)
3.70-3.90 (m 3 H), 4.19 (s, br, 7.06 (m 1 H)),

Gebodet P 1) 478 612 1B 7HpIAE. 3}5072 o fh' S H %752 (m, 2

H)J 7 6B17a8oUe 2HpoedysesHf.e. g. E. Meyer, A C Joussef,
H Gallardo, Synthesis 2003, 899-905); LC-Ms tR =
0.51 min; [M1l]+ = 326.13; 1H NWR (D6-DMSO): 1.17 (t,
d) JTof adétiutiod bl) 4-b2n2foxys3-efhil-5-nktiB2-beazaldeh)dd H25.02g,HY8.3 mmol) in

acgfoﬁg”(gga_ gﬁ.),}(_%{\/ln?hféo(zgéz‘%ﬂ'(_& ’nm%?l?{s %ﬂeéfgg’ rpg(’uﬁg ’b%%bmes warm
(4%9C). Bhel Rixtdre i@ stiffed at B4or(15, h befd)e it Ts Mteréd ovek diss filtefs! The clear,
coﬂongess @?t&'ﬁm’ﬂéwa e&é&%g%mwﬁg&gry acidified with 2 N aq. HCI, then
exﬁ{a(ﬂ'ed hwlcepWEImCEwl Thé yobiviinygar oy | éx-traZ’fshm@r aned avet ENIQSIE filtered
COBSGF}U’H egngncggagf cr)] Cglglvles4 g%zachpx%- -gt%ylaS tr%/?benzow aC|d (Jf9 2 g)as a
pald yelISV-s3lid; lfstEsxA/tR 44 Oblhnyigy WMW\ (rmmwrs@py&} 13-1.22 (m 3 H), 2.32 (s,
3 @f‘éfﬁ'@?’%g@?ﬁgﬁw PR SN PERDEe S CF %o 35 B 66 (s bor, 1 H)
3- chI or o- 4- hydr oxy- 5- net hyl - benzonitrile; LCMS: tR =
q_ m n [@M'_fﬂ + = ngé .94 L ,
€) (852 SP@Qﬁﬂé N -RGRAY Y-SR REHY 5R§ZRIC2HT (] BB yah $7-Chynmol) in
tolaér#weqyse gﬁx_)nﬁtmuiwﬁmfawémudgrdgmd EU@C?&M(Q@G@M’( hinh@) is added.
oun [ s, a reddi sh qi
Th§ E&@‘il % & 'Nﬁ‘?({ %}’%% %efé’(‘hﬁl‘o e RPER 8§<§>é§£ﬂ6%%%¥#06‘89@de di-tert.
butymeétel (zg@@oxwm@lu X ¥dda0 REfNxiAY d¢ @¥tindedtfanmbtisther 24 h, then
0 . . . .
anghay bRy o5 RS ETIRIDG G5O £551422.66 1 Mirvpllis added.
Th%r rAiftura %adarﬂ;rfdll‘ldlxef %234 %&)eforg it ||s coglﬁd to rt, gllutttad with EA and washed
4- me i oxan met hox e -
Wl%%@t Sa%e't“ﬂfgﬁngé{%'t'g?A di P or8: £XSeitus 8 ﬁg%fover oS, Miferea and
coacéiﬂrlawd- 4h@)tﬂfd@>ﬁyocﬁrcmtﬁw‘llﬂe@§y1ww élll&eﬁgél‘éﬁﬂlnggvlth%e%%ne EA 9:1

n THF L enyl phos
to glVﬁf) pﬁ.ﬂgy xyéﬁdathyl -5- ethyl be%zow%cr% tert. pbutyI esger (9.02 g) gs a pale yellow

o.|(|2c.2ﬁsj|tgret1wlm|hl 3] di oxan-5-yl)-net hanol (478 ny, 3.28
nmmol ) is added. The mixture is cooled to 4C before
DEAD ( 1 .94 g, 4.47 mmol, 2.05 nL of a 40% sol ution

f) T@ atgAlUiBR@F 4itﬁanayid>qd3 efﬁfyi BIMdﬂIQyIJbénm@bblﬂ ued iyl €6tel 99.02 g, 27.6
mrpgl()i lﬁ‘oﬂ'all': &GQ} Re) %Q(L%tg'farg(gl (%QJ@E_) 121?92%@/5%381@ Pd?ls add((jad.I ﬂ1e slurry is
stirred at rt for 24 h under 1 bar of H,. The catalyst is removed by filtration, the filtrate is
concentrated, dissolved again in THF (50 mL) and ethanol (50 mL), and again treated with
Pd/C (400 mg, 10% Pd). The slurry is stirred at rt for 24 h under 1 bar of H,. The catalyst is
again removed by filtration and the filtrate is concentrated and dried to give 3-ethyl-4-
hydroxy-5-methyl-benzoic acid tert. butyl ester (7.13 g) as a pale yellow oil; LC-MS: tg =
1.01 min; '"H NMR (CDCls): §1.28 (t, J = 7.8 Hz, 3 H), 1.61 (s, 9 H), 2.30 (s, 3 H), 2.67 (q, J
=7.5Hz,2H), 513 (sbr, 1H), 7.67 (s, 1 H), 7.69 (s, 1 H).

g) 3-Ethyl-4-[(S)-2-hydroxy-3-(2-hydroxy-acetylamino)-propoxy]-5-methyl-benzoic acid tert-
butyl ester (5.94 g) is prepared starting from the above 3-ethyl-4-hydroxy-5-methyl-benzoic
acid tert. butyl ester (6.53 g, 27.6 mmol) following the procedures given for N-((S)-3-[2-
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CC on silica gel eluting with heptane: EA 9:1 to give
4- (2, 2-di net hyl -[ 1, 3] di oxan- 5-
W@ Rovet besxy ) - 3- et hyl - 5- net hyl - benzonitrile (240P¢m)Bza&9/(50749
yellow oil; LC Ms: tR—1044r61n[|\/H1+CH3CI\I] =
330.97. To a solution of thi$'naterial (240 ngy, 829

e s PR O i e R

ac@t@dﬁdia L@rastxi Ul8¢ nhns [SM-Hl-l]T E@Gat11600Ql\/fR3(CL5CIE1) bafﬂr(e J=7.5Hz

3 'é)xﬂ r5§c(§ 5? é) &%ﬁe@ %\V'érZ %@tm! ? PHZe?éra 31 &Bﬁc?@r{ﬂb zit"é)dg 38-3.46 (m,
1 1N d.683. 28l (rh @ g? 6883 daeJt-lamzc@mgamﬂs(qz% ), 8882d, J = 5.3 Hz, 1

H)gézl ‘?@%’_el ! O%NHgH H), 7 59 (s, 1H), 7.60 (s, 1H), 7. 68[(t J1 5. %CI\I]H)

3 Et hyl - 4- [(S) 2- hydr oxy- 3- (2- hydr oxy- acetyl am no) pro
-benzoic acid a) To an ice-cold solu

h) OTO }_ésgsgprlr%dlg CM S))|U i w2t gretrc%d(%)ﬂ 51ydroxy -3-(2- hydroxy acetylamlno)
pr&ocﬁpp&he&ymémducaﬁmdj tetebtHesterds. 911391 1mmhbno| Sn @@mmoo mL), TFA

solution_is treated wth ice S% befo
[

(5 §8HJ€91 GRdet B 1y VﬁarmeStQ"rﬁDP?d rgat eF 2( i‘Sdrhe mixture is
coftentra®dd dise6lvédth Sdetdritrirddiadr B @ulﬂy\faﬁ@ seﬂ_é‘rﬁtembytp#’éﬁ HBLC to give

the e ipranning 18 20 BRgs 7 Mite ROr e HORIST T G4 T i i +hs 312.18.

m xture is extracted with DCM and the org. extracts
r| ed _over and evaporated. The crude product
4- %"ﬁi!tﬁ’?yr'?éd’ 'B‘?“%E HZ%'FIaFLOb b‘E'PZ'QPutu ng with
Theepleagsnfohing:id prépged & angibly lto @-yERtpky-geiypb-ridihi-bghzoic acid
as a crinmson oil; LCGMs tR = 89 m n; 1HNI\/R(CDCI

hydrapdg@sgjeggrlt(qqd] beiqn{y L&GM$0 tp(f 0. 7j3 min; ﬁ\/lf_&] Q.ﬁ)1 194 Pd;d)ll\(l%)(CDClg) o
2 3}0“[’5 9%&%@6 2 t?_rB]ZFB gz g% il ore]oo%fs?(f’(rﬂ( S HR 8 (& b4 Y

2- et hyl - 6- net hyl - phenol (8 40 g, 6 1.7 nmol) and
&{6{@5}1 .5 mmol) in
“acetli ¢ "acl wgdﬁ%{@?%%& %g'dq{yfﬁaz is heated to
a) TosCsolTtinn gfed-ethyi4-hylrexy-pneaihydoenzaldehyde (3¢th8 oc 61418gnedprepared
i t h ok
roff D Bl B o SRRRI At B L ORErLRE B 7 SBRILANnyoroxy-o-
matefogrzamitive) 8 MeClh 356 mL)JrPéGOs ©84l @dO t455 mql) did beegylbromide

(3(¥"hfgf 025 %%Bg%dg%a ﬁ.%%&;ﬁ?é %‘s‘nﬁﬁg%#; ?-égfeg(gré?t'is cooled to rt,
dilmgeodthanatee vap extiaged Wihe Wl’@n{ﬁﬁ\ nT vy oego leixtiadts agd weehakdith water
o LR €9 Lolid B BRRHGRR L S b Balacpude (45 o) oo
oraj‘rgeeml troNYIR/ €CTBCIg By1.29(thy 7ok iz 53 Rigt240 (shernpal.deliy,de= 7.8 Hz, 2

H)g %@é?@) Ho7 -3 ?égo(lﬁillfgzﬁjc’y (CA Y (%ﬁyf gﬁg?r@é@p ('EVVR 48 Hz, 1 H)
99]41—()512|)69(q J—7 6 Hz, 2H), 2.32 (s, 3H), 1.28 (t,
= Hz, 3H).

b) To a mixture of 4-benzyloxy-3-ethyl-5-methyl-benzaldehyde (132 g, 0.519 mol) and 2-
methyl-2-butene (364 g, 5.19 mol) in tert.-butanol (1500 mL), a solution of NaH,PO,
dihydrate (249 g, 2.08 mol) in water (1500 mL) is added. To this mixture, NaCIlO, (187.8 g,
2.08 mol) is added in portions. The temperature of the reaction mixture is kept below 30°C,
and evolution of gas is observed. Upon completion of the addition, the orange bi-phasic
mixture is stirred well for 3 h before it is diluted with TBME (1500 mL). The org. layer is
separated and washed with 20% ag. NaHS solution (1500 mL) and water (500 mL). The
org. phase is then extracted three times with 0.5 N ag. NaOH (1000 mL), the aq. phase is
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c) To a solution of

3- et hyl - 4- hydr oxy- 5- net hyl - benzal dehyde (25.0 g, 152
worewb)iodsm acetonitrile (250 mi), K2CO3 (42.1 gpCBOER009/050749

mmol ) followed by benzyl bronide (26.0 g, 152 nmol) is

added. The suspen3| on is stirfrfed at 600C for 18 h. The

oo Wi Ao Rl B lpbed Bl BHEVE (. These ore

exirsctexire aotbihednal m@rar:ed ho BAYNe$OQo dive 4-Deazydonys-otxgi-5-methyl-
org. extracts are was

gvvith mterﬁ&lSOm(_g) and _
bepeic @pdt 41 MYR frreDMP@Ie0 pt-dAdet T &50t% i Hed- By (508 Hn2.67 (0. J =

| I tran
7gHEER e &2t hy?““ﬂs%éﬁﬁmzﬁz Sty AN
ayellowoil; LGM: tR = 1.09 mn; 1HN|\/R(D6DI\/SO)

c)ll I?;'&E&Bxy-é ethy755né'ﬂ3yl b%nlz'glc agld%c&rﬁﬁertéd ) 4- b%niaé)@ »3- éthyl 5-methyl-

bemzqg aplmeerﬁgldg fpyowmg ngep7 cQ;g_of (th@ ggepgratlm 66 47algpxy 5-dimethyl-

d) S it
beﬁz{%ﬁ%@ hg%?g%eelf]%ys éR né)}%yrﬁm @b#al de%yde (25 0 g,

98.3 nmol) in acetone (500 m ), KvhO4 (20.2 g, 127.8

3-[AR- ﬁydr%xgéﬂﬁgmlrﬁgﬁgmfé ldﬁrﬁe@n?FBﬂ?ﬁyl FdB I&ﬁlé@cld tEP€butyl ester

mxture IS stirre hbe
a) fTiol areicecrolpdrsofitian f frderxy-3, frﬁtén@mééaenzmla@arm@t@sl ester (7.52 g,

4157 hofli® Do ?Z?)@(}ﬁlatd'rﬂtpﬁﬂdmg' (wrﬁ? tiidroreh §he @bhic amﬁ anhydride

acidified w en‘extracted twce wt

(1EAS 58 eoabisRdedoyer e REFL DG, Uppeooelste atiion, the ice bath
is Fénhd\/%ﬂea%docﬁé]?(%%{)]@tseﬁn%ﬂq%rdﬁjhﬁ& 1A BirYehe mnitgrezls dlluted with DCM

benzyl oxy- 3 benzoic acid

(120 ped. ewwepldwfsb@ Mﬂq @(tﬂwsc'dtstzmon Tgowed by qrmeNm)ed over MgSOs,
flltérlg@ a@%@)apor%telﬂgTﬁl)e r(%%jlfems {)grlﬁ'@d %Fé%n(ﬁrcaﬁgmlutmg Wlﬂ'|l_|)heptane EA

9: vtoaqu%{s dzmgtﬁyl %Qlflggroggetrmnesqlquy oxgpeq@l(ha@q,gpgwép@ﬁr (11.8 g) as

co%ﬁrléss*ﬁ%%e@& o Ridyl = 50@%#\)" benzoic acid (10.0 g,
in toluene (150 m ), N, N-di et hyl f or mani de

d| tert butyl acetal (22.6 g, 111 mmol ) is added. The

b) moXé %ﬁr‘?ed Solli§dr G@E doete 4l '@ﬁf@f esa@%h@r) uF?%W Iown: Pf55 mL) is
di met hyl formam de di-tert. Zﬁﬂacetal

seqqqntlmlbbaqdeidstrlgtamlémlneF(éfﬂ ngT%mnsol)c 1bhtyéacrvlate (éﬁé‘tgw@rm mmol),
DFQMD 77d hﬁj; W%BI %QHEPGD(@A‘&Sz MZN‘ ﬂb”ﬁt%@yhfn%mﬁ@§%ltrogen The

-tert ace

m'i‘ﬁl%i igredirred aéééﬁrp fQ‘Sf1I8LB(é@fof%ﬁn%ﬂeﬂﬂp%@rbpfeDPPpl (46Q &g, OB mmol)
anHCPJ(bAcE (é@‘hﬁgd OVL“)G Rnfef) |§%@ld¥‘@5§ﬁﬁlnd‘4$t (gbnﬁﬁ‘t‘ied %94 MNa2 B¢ pefore

tion. rg. extract Is dried over

tth ml'ﬁl@?éﬁjcqmﬂj @dhéjéhtﬁfjd‘t”@dj'ethﬁ@”@ﬂﬁ%@ kbR Wa$f§9d with 1 N aqg. HCI,
foIBWerByegatbé(q %I-‘P@O? ls!)lhﬁ@h %le (?rlbué*t%t yd @Irheohg\ﬂatr (Eﬁflltered and

_?l ve benzy ben20| c acld
evgmrgtedb hg,resgg{eés ppgﬂqg%b;grfcggg wdicgled eku@pg with heptane:EA 4:1 to give

4-(2-tert-butoxycarbonyl-vinyl)-3,5-dimethyl-benzoic acid methyl ester (11.21 g) as a
colourless solid; LC-MS: tg = 1.09 min.

c) To a solution of 4-(2-tert-butoxycarbonyl-vinyl)-3,5-dimethyl-benzoic acid methyl ester
(11.2 g, 38.6 mmol) in ethanol (50 mL) and THF (50 mL), Pd/C (1.0 g, 10% Pd) is added.
The mixture is stirred for 16 h at rt under 2.5 bar of H,. The catalyst is filtered off and the
filtrate is concentrated and dried under HV to give 4-(2-tert-butoxycarbonyl-ethyl)-3,5-

dimethyl-benzoic acid methyl ester (10.8 g) as a colourless oil; LC-MS: tg = 1.08 min.
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oil; LGMS: tR=1.17 mn. f) To a solution of

4- benzyl oxy- 3-et hyl - 5- et hyl - benzoic acid tert. butyl
W@2i0en098%2 02 g, 27.6 nmol) in THF (50 nL) and BCTEB2009/050749

(50 m.), Pd/C (400 ng, 10% Pd), i s added. The slurry is

stirred at rt for 24 h under bar of H2. The cat al yst

) e SARNED o0 - Grte b b Bt rapistSikbgnagigyacid methyl ester
(1@8RaBal0 MEdINh)ethamot (HPainh) & et &4 ssiutibn BELOH 480 iy is added at

O Gal i M alkr & O Lo TR ol td iRk vt

withnid% Be. ditrit aciatselution @nd egiiddted eeatddesliwitie dictiyl gihee The combined
benzoic acid, tert._ but

3-et hyl-4- hyd - 5- hyl - | . .
or . iR 3o P4 ok YOI BieP R, A eSTeeaBh s s resioue s
suspamded i NMRy( &REH R)ptanel sttBed(dt rt, dndfilfer8d.Hhe shurhy) prodedhite in diethyl

etr(@fgg&a'é'%gsr rzép%gt,g%?’rr-,e?’ %é,]l?d'(rg%feﬁa?lgé Lonstics %@dri%mn%eg%\/ to give 4-(2-
ter8bbdokydardonly (&hy|2-35ydimety-Ber(Zaiduuid (X909 grad ¥ wavite neystgiline powder;
oxyl -5-net hyl - benzoi ¢ _acid tertbut ¥:| _eést er (5.94 Zg%
LQEMSp repAred&y it 1lng F7Pdfh tMAMIBEGETLs): 0 1.47 (s, 9 H), 2.30-2.40 (m, 2
3 le- 4y [ - e ic acid tert. butyl
H)é%'tgglr(g(GG&)Sg)gg,@%%gng’mpyi(%l?g% ng the procedures
given for L/-((S)-3-[2-ethyM/V-hydroxycarban m doyO
e) TEL @ds?%}pBVﬁi(béféir‘f-BF%X%a?&}Hyﬁélhglg-@%Mﬁ‘\%ﬁ{yﬁ%r%ic acid (8.00 g,
LCMs: tR=0.87 min;, [MH + = 3681 1; 1H'NMR
28(fcmung)) in igoprppanol (J0@ mlk HEBt 343y 91 3% mamoly fpljowed by EDC
. 22, . = 7. - ’ ya .
hy rr%%ﬁli)(l_%ﬁl ,(Gg?éﬁgg?,%ﬁrgm%?nls %dd’ d, Agte'gé’flr?r’lgg? (rtmf:.%r% hFD%,Sgg.ag.sammoma
(16.4, M) is agded.p$tirring j9) confinged pr §§ mim beforg)the ssopponaAol ig evaporated
unéergrebiﬁcedlprbgsuré-% r(aFnairﬂngfséutr%n'"lg dildtebﬂmith?so%?op(y’?acé‘tate (200 mL),
, 7.60 (s, 1 H, 7.68 , J =55 H, 1H). h& To a
wasped duee tioep W aprredmately 0.5 N ag. NaHCO; solution (100 mL) followed by
wa¥ére(‘56>h'1t),“dr[iédS%Ve%'r\h%éb49>ﬁMér%a,( Corlt¥R QXY 2AG ati¥d ?dTbiQQ)s'-(S-carbamoyl-
ropoxy]-5-net hyl -benzoic acid tert-butyl ester (5.94
2,%QIW@@J}drphﬁwl))prpﬁlomeﬁp@ﬂ@@bmyl_%terr@/ﬁ @)52srAn off-whiggierld.
The m xture is warned to rt and stirred for 2 h. The
m xture is concentrated, dissolved in S
f) B af ierqaoiadesoluioa of fe4waibagay-3Eghmathudehepypnpegpionigpae tert-butyl
este® @100€g! BS o ki) %H&Hﬁé‘tﬂﬁlﬂa&%@@.% @S75%7 Wiinb§ iROBERT (100 mL),
LGV, PR = 0,41 mn; [MH + = 3128 |
trifpomacelic Gopydids- @-Aet ay P8SeAverlt iacidledyslPuli e thak the reaction

terhbdrafirE QENOWRMW $5°RF GREIRGAr BIRN8bIAWH &Stirred at rt for 1 h before it is
4- benzyl oxy- 3-et hyl - 5- metrps/l -benzoi ¢ aci d hydrazi de as
€0

waghed twise dviieaier (100 we:) a eonveniiaigrin The \arudes prodpgtis purified by
recﬁalﬂgésﬂghl?ﬁs%’n( g@&‘ba%b%tosgv% ?)gg-c%ﬁr;o-g,61’_0'(3|r:r1et$}/lg;gnegﬁgl)%ﬁc?pu§mc acid tert-
buky) ester (4.2 g) as a white solid, 'H NMR (CDCls): & 1.48 (s, 9 H), 2.33-2.37 (m, 2 H),

2.38 (s, 6 H), 2.94-3.01 (m, 2 H), 7.31 (s, 2 H).

g) A solution of 3-(4-cyano-2,6-dimethyl-phenyl)-propionic acid tert-butyl ester (4.1 g, 15.8
mmol), hydroxylamine hydrochloride (1.65 g, 23.7 mmol) and triethylamine (3.20 g, 31.6
mmol) in methanol (40 mL) is refluxed for 2 h before the solvent is removed in vacuo. The
residue is taken up in isopropyl acetate (50 mL) and washed twice with water (50 mL). The
org. extract is dried over MgSOQ,, filtered, evaporated and dried to give 3-[4-(N-
hydroxycarbamimidoyl)-2,6-dimethyl-phenyl]-propionic acid tert-butyl ester (4.4 g) as a

white solid.
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4- Benzyl oxy- 3- et hyl - 5- met hyl - benzoi ¢ aci d hydrazi de a)
To a solution of
w@2@vhed872- hydr oxy- 5- met hyl - benzal dehyde (34. 9PQI/IE20M1B0749
nol, prepared from 2-ethyl - t hyl - phenol according
to the literature cited for § et hyl -4, N-di hydr oxy- 5-
nmet hyl - benzam dine) in MeCN (350 nL), K2CO3 (58.7 g,
0. 425 nol) and benzyl brom de (36.4 g, 0.213 nol) are
3-RcEtagl-4-[arydiostyidabansintidoyl)-6dnethybpREnyiPpropidhibefavi@  tert-butyl
t is cooled to rt, diluted with water and extracted
es%% ce with EA. The org. extracts are washed with water
Thanitle @onpenhd &t gepired Gn vralogy the3-[4-(N- hydroxycarbamlmldoyl) -2,6-dimethyl-
4- benzyl oxy- 3- et hyl - 5- meth I-benzalde

o ORI AR R e S50t 8 B, 2.0
2.4 im S-') % HSJ 2(7?0 (qg J"-—DY 83—1275 N)qz o 3*(817013 ),ﬁgﬂﬁz?ﬁ‘ﬁ% ?%8 (s, 1 H),

732@61w J—18Hz 1H), 994(s 1 H. b) To a
m xture of 4-benzyl oxy- 3-et hyl - 5-net hyl - benzal dehyde
(132 g, 0.519 nol) and 2- nethyl-2-butene (364 g, 5.19
3-{ZF thy|-h-[$-€3-isobyiy] Anoethyl-pgddin-3-yl)d1.2Alexadiazab3-Wikiprethyl-

' g, 2.08 nol) in water (1500 ni) is
PHEn Y Hrbfonicdda xture, NaClO2 (187.8 g, 2.08 nol) is

a) d@dreePlutiPngira-iseisyl- @Wétfwlsm@lrr@r%p@rb@xyh@ tegidr @4€ M -07 mmol) and

DlﬁEAt(&"f £rigS3 &@Pﬁml@l?krPMM%QQ%L ap §n1 aj ngrﬁél) |sSadded at 0°C.
obser ved Upon conpl eti on of t | t| he or ange

Thei mixhue i stired fﬂ"e“5| RN @ Qrcé@efﬁ)éﬁ B- [2@¢hy34ﬂNﬁyfimXécarbam§mdoyl) -6-
méthii! lb%@ﬁ‘yl}“br%ﬂg%@%d%ﬁ%t%%ter@@ Mg94 0'73%%60 i added %nod stirring is

separ at sol ution (15

com_r)uegﬁgr Watas0° ¢ 5bhe fﬁ_a):tlonrﬁem@nghe%lpﬁag@dmg;wpppénthe mixture is diluted
Wlt‘ﬁ)%taf afg ﬁgHbU ‘;‘s%luttlbﬁ”éﬁd \%(t?en:t&i t@w&% \ﬁﬁ:h ENaﬂTé éérﬁ&ﬁe%)g extracts are

th e ag paselsaC|

dr'aﬁopvéktM%%@edlltﬁWdc én@vl QOHCGITBWE%d( lcowerﬁhe) CrUtFﬁé"Q/éer‘{ygﬁmldme ester

mt@?ﬁ‘iéo@é“té S_ @R ¢oan ﬁ)el‘i*lnaﬂq+ﬁ]\’@'p4§23§7eq'h¥somgtre}’9‘%§%ls‘éQIved in dioxane
(1(%“ ve 4-benzyl oxy- 3- et hyl - 5- et hyl benzoi ¢ aci d;

D6 PMVStE: m@gtule ptirred a 8(}_°C7fo51 . The sglvernp |S;3@/apgrategj aq)d the crude
pr(?du@? IS(F&s’Ier-ld by 6C%H'§I1cage'l'|)al'utlﬁg]§/ﬁh ﬁéptage Hh, 7 -4 {o?‘élvg 3§§ -ethyl-4-[5-(5-

is UB’éﬂthbydgp-de'ét =2, ﬂ@t‘?@iﬂ%@f’)’ﬂtﬁ @GEDM -ehenyl}senieti¢ egeid tert-
buWPeé‘tep@f'Qéleng?)é)é a%o%d?llégs oit: Tel Mgl Renz.06 ‘Fmﬁc{MiHI]W'dﬁ@@Bﬂe

| owi ng step c) of the preparation of
4-al | yl oxy- 3, 5-di net hyl benzoi ¢ acid hydrazi de; LC M5

b) tTﬁe‘ab%v@?ermtﬂJ’t | et 4‘37‘m§8@ A4 mmoI) is dissolved in 6 N ag. HCI and the
( car bam -2, 6-di met hyl - phenyl ] -pro

m'}f)tilfﬁwlscs’fﬁ@ddatt@)r/ E-foutlih. eTshee$o|\s9ntmr%mowe@emc\@@u@dand the remaining

reﬁeﬂééfrs'\)g’ékh% W A4 Yorid d mdEMBRVNY giRemgaite RfgBuRBIEIM mg) as a

white solid; Ld MS: tR = 1.10 min, [M+H]" = 408.21; "H NMR (Ds-DMSO): 6 0.93 (d, J=6.5
Hz, 6 H), 1.23 (t, J=7.5 Hz, 3 H), 1.91 (hept, J = 6.8 Hz), 2.37-2.43 (m, 5 H), 2.44 (s, 3 H),
262 (d, J=7.0Hz, 2H), 274 (q, J =7.5 Hz, 2 H), 2.91-2.98 (m, 2 H), 7.75 (s, 1 H), 7.76
(s, 1H), 8.16 (s, 1 H), 8.53 (s, 1 H), 10.26 (s br, 1 H).

Example 1
N-((S)-3-{2-Ethyl-4-[5-(6-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-
methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide

To a solution of 6-isobutyl-4-methyl-pyridine-2-carboxylic acid (100 mg, 0.435 mmol) and
DIPEA (169 mg, 1.31 mmol) in DMF (5 mL), TBTU (210 mg, 0.653 mmol) is added at 0°C.
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4 1.7 mol) in DCM (250 m .) and pyridine (10 m ),
trifluoromethanesul fonic acid anhydride (13.0 g, 45.9
worewb)i098g2 added over a period of 20 min. Upon ROHHB260050749
addition, the ice bath is remaved and the reaction is
stirred for further 1 h at rt™® The mixture is diluted

(150 i vvashdvmth 0 g. Gitri
ol BOTGR 1 511 SIS b{Por e, Ml 86 duer RO | e kv
hyana)dy(faw‘l@q)ﬂlhﬁd@@ 6-rhiathyi- elsend)uye] 2-Bydroxyi- i)noﬁyl) bahyEF@x@J’acet amide (170

g O] i 2de i R R R R p o1 by eRstigngs auenched by

adamngaﬁért Mk neistuey is(dillitell. Bitrg$atasq.OoaCOL-esiatidn ad extracted with EA

d
an Ve i R sy eorprad s eacts o edo% Wgapy fitered and
cohd&tardla}edDM: divib tharicfudes hg@raupainidihd \esttldi@tbrmediate. This material is

dls€2 ga h% ld?c%nggee ﬁ%l.)% aqquﬁglsg r?u?(%g !_% :stir?[gcgét If;,ﬁ%tir ifcl)ra%g %y I'I'ﬁ(ta esolvent is

evalo{reidd )and (tie2 druag prou8is momiigd emprep. TILE pRERMWIthTDEM containing 10%

ot 3 W brin e B U0 Y 760 58P e Bh el BREP DU 81 mo) as @
palyellBwfi; INCMAS: tk S 1aAARh, [NPEH]T E1488 265 14 IR (T8I, 07 0 égltu J=6.8

at. 115C before the mxture i's cooled to rt, diluted

HzpBtHh. §28tthyI= b 3(H58- 2t (herind =& higd1 N)t%?’@L(S\I?’d@ 2.48 (s, 3 H),
2, ?eigq J=07 b qped IJB}’ZSI’@t(d 2497, é\'ﬁ'z'%g Sﬁh#%‘ég{m he) arg. 3,92 (m, 3 H),

ract is driéed over ‘ered an or at ed

4. e 26 ¢ 4D, Vd8dar 1 Hlell %3&’[ wCJ 51d-8iHa, dd"lyé@ Suﬂﬂ'ﬁg7 90 (s, 1H),

7.4 ptane EA 4:1 to glve
%2 t ért - but oxycar bonyl - vi nyl ) - 3, 5-di net hyl - benzoi c

aC|d met hyl ester ( 11.21 g) as a colourless solid;
Ex'aﬁn »p tR=1.09 min c) To a solutlon of
tert but oxycar bonyl - vi n%/ B 5-di net hyl - benzoi c
3

2- 5@N54ﬁ4ﬂﬁ°b§§.¥|&m€thﬂ|?YEd@ 18 2rﬂ1@¥9"'?¥9'é‘t¥1hﬁt§l‘9t[‘5bphen°|
Ton'é)sol%'ﬂgn brifa- |§(§(th)ﬂ'16)-met'ﬁgll &/rrl(j ink-2- Qaﬁoxﬂg%cﬁd?48b%§d§@g mmoI) and

m xture Is stirred

D'PEA (Fhe Wt9a16£7y@fnq|)§nff?"f’”f é?%éﬂ%f ?ywa (iH5é) 'Tﬂgl 2ﬁétf@mp§ 'S added at

0°€ OGN I8 dis a&tfredr fR AIRAIRT athiyd %e%r¥e3 eth%I -4,N- dlhydroxy -5-methyl-
4-(2-tert-butoxycarbonyl-ethyl)-3,5- dinet benzol ¢

bepzarmidingt (499 regst%21 MroolBisyaddes apdesfirdng !Seg@t'ﬁwd farcthveg; 0°C. The

reéclﬁorr |s1-q@e$1cﬁb(§‘ b?)ada—ﬁ Qva‘fé?l H'\'é' rﬁthu?é is_diluted with sat, aq. NgHCO3-solution
tert- but oxgzar yl')-3,5-di nmet hyl -benzoi ¢

a”d@?‘tﬂacﬁ@ﬂ hyice wih EA (Ij[@cgn@me@wg; e?ﬁ'ﬁﬂ"% arerfriedipyAoMof Padiltered and
coﬁ<1:er1)tra§bd2toI\él\?leqthestﬁ’ud%at hffoStarkidfd dsad merr)\edlé;'teag@% "ﬂ( 0.90 min,

turbid mxture i's stirred at 00
['V't"H]arr %10 18- Thésr materal igiissaivad m@OX@edﬂPmlé@nwth% rftm%e is stirred at

80@@ for°f5tt'i "ﬁlea&il\%ﬁ Rl éUa' erét&f‘gn(??ﬁ%r(ﬁ‘ﬁa@groﬁbét‘?§ {)hl‘lﬂ'@:c‘isby CC on silica
di et hyl et her. e conbined org. extracts are

geUialuugr@g wite heptgserEA ?+3| toegivedthgridleceomponnd 41 Bamarae aseale gurple oil;
LRS! U1 8 min, [M+H]" = 352.17.

Example 3
(S)-3-{2-Ethyl-4-[5-(4-isobutyl-6-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-propane-1,2-diol

To a solution of 2-ethyl-4-[5-(4-isobutyl-6-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-
methyl-phenol (41 mg, 0.116 mmol) in isopropanol (3 mL) and 3 N aqg. NaOH (0.4 mL), (S)-
3-chloro-1,2-propanediol (66 mg, 0.577 mmol) is added. The mixture is stirred at 65°C for
16 h before another portion of (S)-3-chloro-1,2-propanediol (66 mg, 0.577 mmol) and 3 N
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suspended in diethyl ether/heptane, stirred at rt, and
filtered. The slurry procedure in diethyl

we@rdenddsept ane i s repeated. The solid materi al PEHIB2009/050749
coll ected and dried under HV to give 4-(2-
tert butoxycarbonyl et hyl)-3,5-di net hyl - benzoic acid

@%n@ Nﬁ- f\ﬁﬂe&%élc %i%{%&&tiqﬂﬁﬂ%?%%&pg?g h anedﬁu Lére |§acooled to

rt, I-d)llutea @ AvaAér, (amd 2pkbted®. Saracted With)dietRyl Odth&r. 0I31e( oomBined org.

7.75. 2 e).
extibats b fuddores Mo e 2nR yoRcay ekt The syideiundust is purited on
pre?p: ing(l&lrQﬁDgM rﬁ8th§n_d).‘ilm31l l)o gite gl%mrdé%gmﬁiugdl@ﬁlm@)ag ddBburless oil;
owe rochl ori de
LG 393‘81 ngsn"iqm' ;]ﬂ)'4%6olljéded. A%/ter stiyrring at rt for
1 h 25% aq. ammonia (16.1 nL) is added. Stirring is
continued for 30 mn before the isopropanol is
E UH% ?ated under reduced pressure. The remaining
(SPOIANINGFB-{Sethyl -4 B4 -isiobintyl Sompethyy-pyedidi-24/h-[{ ,20Qoxddiazol-3-y1]-6-
v% C d thrie ti e X;nth approximately 0.5 N ag. NaHCO
MY IRTIIPY1BECRANY <P | owed by water (50 nml), dried
a) OMdera E@B% of id-¢tayled]s- (@,Qﬁkﬁtﬁltyl-rfiahékﬂylandldmm QiH T, D4gjxu@|azol -3-yl]-6-
m%@?ltph%ﬁéla?gggq é}, 6m%%03))?|nh@/4F g&p ‘)ﬁﬂ )g& ﬁ?(!?nggfrrjg -p 335 mmol)

andnripheaylqgospieins @auingo0.38%5 mmol) are added The mlxture is stirred and cooled

to D56 e b HHERY 6 o, Ho%s, e oS Ross RabRof h SyiSiel iz adoed. The

miktlrebis vgarm"éﬂ td rnarad Stirting QYN (A folkd h. Ahon‘hbupomanef (R)-(+)-glycidol

BT Vi BTGB PSP AT . 1

mrplelb isosddeal Stirriog is sostinued dor 4th dforeahe bolvehieit @vaportiteds The crude

RS g Pree JF Find eyerEs Vet 1 SIS SR T bomethyl4-

oxim@tyhastbbxyt-phegiyl)g1,2 4]oxad|azol -5-yl]-4-isobutyl-6-methyl-pyridine (46 mg) as a

vella o RSP 21 (B W&ﬁ Hihegé%??ﬁé’b??h‘: TH R

(CDCI3):d148 s, H, 2.33-2.37 (m 2 H), 2.38

%) OB boih oBp (4 0 Wé,%t“%'? Ry ighng 1 v? lPiegel 10 mL

andahejmtmrrta-dmtmeld e&gbm far46M ig.a skaled vias®dl) The solvent is evaporated and

hydr oxyl am ne orid o
o HUeBSiolnG o5s g Bieb' ToCfisg ToMrgialiBR AGnT N NHs in
matisariottd give theftitle cAnmipobed (B8amy s wioiteveiitl; LE-MEnRpw@BE min, [M+H]" =
42 uo. The residue is taken up in isopropyl acetate

>(§ "mL) and washed twice with water (50 nlL). The org.

extract is dried over MgSH, filtered, evaporated and
Ex%ﬂhﬁdsto gi ve 3-[4-(Nnhydroxycar bam m doyl ) -
N-((S)-3-{2-Ethyl-4-[5-(4-isobutyl-6-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-

methyl-phenoxy}-2-hydroxy-propyl)-2-hydroxy-acetamide

To a solution of  (S)-1-amino-3-{2-ethyl-4-[5-(4-isobutyl-6-methyl-pyridin-2-yl)-
[1,2,4]oxadiazol-3-yl]-6-methyl-phenoxy}-propan-2-ol (36 mg, 86 umol), HOBt (14 mg, 103
umol) and glycolic acid (8 mg, 103 wmol) in THF (3 mL), EDC HCI (20 mg, 103 umol) is
added. The mixture is stirred at rt for 18 h before it is diluted with sat. aq. NaHCO3-solution
and extracted twice with EA. The combined org. extracts are dried over MgSQ,, filtered and
concentrated. The crude product is purified by prep. TLC using DCM containing 11% of

methanol to give the title compound (36 mg) as a pale yellow oil; LC-MS: tg = 0.98 min,
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2, 6-di net hyl - phenyl ] -propionic acid tert-butyl ester
(4.4 g) as a white
W@ 000d09%872 - Et hyl **N- hydr oxycar bam m doyl J- PCT/IB2009/050749
g- met hyl - phenyl J- pr opi oni ¢ a%iGd tert-butyl ester The
title conpound is prepared in-analogy to
3- 5;4- N- h}/d{ oxk//lthzgr bam m d0§| ) -2, 6-di net hyl phenyl ] -
MHb gt 683-15akt HMRettRet 91 098t(dr 4 =168 KIWRE (HODES3) (LY 7 7.5 Hz, 3 H),
1.97-288 (i, 1443?2.@8?5 Wz, 3.5 (d, £=%% H%,-ffﬁ),(z%g-é?k;')ém 8-@92.81 (s br, 1
(q, J'=7.8 Hz 4-3. 4.85 (s br,

q, , 2}-?, 2.9 01 (m 2|—2',
H),13.|4|§Z (s b, gg-l)( §.,48‘_ﬁ.€'ﬁ) m,2 3y 3(7§;3.Q3 §.|)‘|z 2 H), 4.17-4.25 (m, 3 H), 7.05 (s br, 1
3 t [(5- [ t 4- et hyl -pyridin-2-yl)-[1,
H)QT'E?SSSQQ?HéZ?F-(%-@ﬁ’-%bngt%W'phenyl j- propionic acid a)
To a solution of
Ex%hip‘ié’hmy' -4-met hyl - pyri di ne-2-carboxylic acid (246
mg, 1.07 mmol) and DI PEA (415 m];] 3.21 mmol) in DW (4
4-[§H(6)ls ot metBoxyrpyridinizyhinkb 2.4 lexadiazetd-yak-2,6 slimethyé-phenol
1 I i I . i a for . F A
The! ?[fﬁze“ 8?@??9@? (IS{\Lpﬁépgrr%c;( '%21”%‘5’,%50 dg%)“-s'%-? Sarting flom isobutyl-4
mete@Xyyyrigierd sqropyipiasisi anddi Nrditwdroxpdidydimegivebenzzppgdine; LC-MS:

, 7 k) 4e5 LAd i {14 NEai$ CORAL fQr,
 Thpripg R Lo ISR 1 0501 BB Bo220 o,
1 H)e.3%i (k1 8IHE 2.78 @i Ust7es Haj 2 H),Sho8 (saq.H)NQBISES -1si9), 81854, J = 2.3 Hz,

n tracted tw ce_w.th The conbi ned org.

1 @)‘k? r@ﬁfjs‘?é?& 'B"T”We'g)’ #&(S’r\g@b , filtered and
concentrated to give the crude hydroxy-am di ne ester

E i ntjrsgz?i 3{’6; LCGMs: tR = 1.10 mn, [MH + = 482. 27.
xFmese @/Yal is dissolved in di oxane (10 M .) and the
m xture i§ stirred at 800C for 15 h. The solvent is
evapor at edand the crude product is purified by CC on
silica gel eluting with heptane: EA 7:3 to give
3-{2-ethyl} 4\ 5- (gy_ i sobutyl -4-nethyl-pyridin-2-yl)-[1
, 2, 4] oxadj/azo\- 3471 N 6- met hyl - phenyl } - pr opi oni ¢ aci d
tertbutyl \est as a colourless oil; LC Ms:
tR=1.26/mn, | 4672. 34. b) The above tert.
butyl est'ér (437 ny, } mol) is dissolved in 6 N
ag. HCl and the m xture gtirred at 65C for 18 h.
The solvent is renoved in vacuo and the renaining

L WO Y T
(6-4sRbatylL4-hEetioxy- pyFidihkE-y1H[ 152, 4RRadldzql-34H-ABARIn @By PMBAY!:  d

0.93(d, J =6.5H, 6 H, 1.23 (t, J = 7.5 Hz, 3 H,
1.91 (hept, J = 6.8 Hz), 2.37-2.43 (m 5 H), 2.44 (s,

Ig’xaljr)m e prepared in analogy R LC-MS

P to Example tg [min]  [M+H]'

7 4 0O NH, 0.98 427.04
OH

8 4 O/Y\NHZ 0.98 427.02
OH

9 5 O 0.86* 485.26
OH H

10 5 0O 0.85* 485.21
oH H
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2.62 (d, J =7.0Hz, 2 H, 2.74 (q, J

= 7.5 H, 2 H),
2.91-2.98 (m 2 H), 7.75 (s, 1 H, 7.76 (s, 1

H, 8.1

w@ 200910982 8.53 (s, 1 H), 10.26 (s br, 1 H). Bxemm20091050749

N-((S)-3-{2-Ethyl-4-[5-(6-i s%gutyl - 4- et hyl - pyri di n- 2-

yl)-[1, 2, 4] oxadi azol - 3-yl ] - 6-

nmet hyl - phenoxy} - 2- hydr oxy- propyl ) -2 -hydroxy-acet am de

To a solution of
Exampebot yl - 4- met hyl - pyri di ne- 2-carboxylic acid (100
] n@ﬂ 0.435 %Dl(d@ and DI PEA (169 ng, 1.31 mmZIa% i n_ DVMF
HNMRA(SDCl 0@ 16, 41 8-20853 hddI6y2. 24 (BatiBy %6 BB The2 78 (0 J =
7. THALBHE 347§k flgﬂheﬂ H).01 738 0Bl (Fh, 8tH)0966 heTA1L 4. 14-4.23 (m, 3 H), 6.86

N—(éS)-B-[Z-et yl - 42(Nnydr oxycar bam m doﬁi
(d-heRRyiiz, ghdh dxXpAL Hyd?-8 ,ﬁr-@%gﬂl, JA%@1HEx Y Hacess mrdeo-

(170 ng, 0.522 mmol) is added. Stirring is continued

at 00C for 1 h. The reaction is quenched by addi ng
Exampde 11 The mixture is diluted with sat. ag. NaHCg

; b i & X | difL26A)- i OEs.yifet ;
2 O B G e 2. e foRafas RSyt
pheppt ered and concentrated to give the crude

- am dir i:nt i at IS j | Sq_i A
Thgyﬂfeolwmaaw NE FSIFEd Ti ﬁ{a@gng Fﬁgﬁgbxgungéﬁpg%om% isobutyl-4

I ssolved 1 n dioxane (5 m . .
medhepyriaidine-Bembofyte agidl And Phethydl Neliftydraxydrapibybpengamidine; LC-

WSS A S945 15 PAIA[COEL P BEBRy LB A9, 1220

= 1.6IHz08e4), D4 ghen, J HBLECHLY 2035v@, 8 o, 2.78 (@ Lomsound WR.78 (d, J =

e I oil; -NS:  tR.=,1.0 ] HH] +
7R AR 8 S0\ R 280 . bFotTost 1 HE O et Yo vz, 1 ),
7.89(s,2H9 (t, J = 7.5 Hz, 3 H, 2.21 (hept, J = 6.8 Hz,

1 H, 2.36 (s, 3H), 2.48 (s, 3 H, 2.72(q, J = 7.5
Hz, 2 H, 2.79 (d, J = 7.3 Hz, 2 3.47-3.55 (m 1
Exdmplé T2t3182 (m 3 H), 4.16-4.24 (m 3 H), 7.18 (s, 1
H, 7.23 (t br, J =5.8 H, 1 H, 7.88 (s, 1 H), 7.90

(s, 1 H, \V.99 (s, 1 H. Exanple 2

] oxadi azoN- 3-yl ] - 6- net hyl - phenol To a sol ution of

pyri di ne-2-carboxylic acid (480

M PEA (810 ng, 6.27 mol) in DWF

50 17 21 mmol ) is added at 00C

15" min at OC before
3- et hyl - 4 \\- di hydr oxy-S.get hyl benzam di ne (429 ng,
2.21 mol) is added and|[stiRring is continued for 1h
at 00C. The

The following Examples are prepared in analogy to previous Examples starting from 2-

ng, 2.09

ethyl-4-[5-(6-isobutyl-4-methoxy-pyridin-2-y1)-[1,2,4]oxadiazol-3-yl]-6-methyl-phenol.

Example prepared in analogy R LC-MS

to Example tg [min]  [M+H]'

12 3 Oﬂ/\OH 1.01 442.12
OH

13 3 O/\i/\OH 1.01 44211
OH

14 4 O/\‘/\NH2 1.02* 441.26
OH




10

15

20

25

reaction is quenched by adding water, the mxture is
diluted with sat. aqg. NaHCO3-sol ution and extracted

W@ 200809872 h EA. The conbi ned org. extracts ar ePdr/iB2d09/050749
over MgSH4, filtered and concgntrated to give the

crude hydroxy-am di ne ester i ternmedi ate; LC- VB
N QN m rial 1

tR =

ih1@iox
for 15
pr oduct

L] [ |'\v4+| T
ane (10 M) and th
h. The solvent is

is purified by Cd

Hl 4+ = 270 16
T 1T U LU

Thic nmtao
LILILLEE™=4

T IIML A" Em T

e nk%FULﬁ/kjﬂ%tlrr
evapor atzed 2 t he

on siliQtd gel el (

dicenl vad
Ul J I U1 \AAVAY!

ed @86 80(
crude
ting wth

0C441.27

I

hepéane
a pale
352. 17.

(5)-3-{

EA 7:3 t? gi ve th
pur pl e oi LC- M5
Exanpl e 3

P - Ethyl 4- [5 (4 is

e title congound (

R-llZJ'n\/[I\

obuty, H6-methy| Py
Ry

1
e

ridin-2-y

a399.11

1)

1124

, 24di ol
2-ethy|
] oxadi a
in isop

U)\aw aLUI 'Q yl J '6
To a solati on of
+4-[ 5- (4-i sobutyl -
7ol -3-yl]-6- methy|l*

ropanol (3 m) and

TeENoXy = (

6- h |mdwﬁ

Ophenol W . Q.

3 N@y. MNaOH (0. 4

t UIJG.IIC J.

0.97

-yl)-[1,
1 16 mmu

499.19

2,4

| )

),

(S)-

(66 nmg, 0.577 mmol) is added.

3-chl oro-1, 2- propanedi ol
The ng ture is stirred at 65C for 16 h before another
of (S)-3-chloro-1, 2-propanedi ol (66 ng, 0.577
1HYNNZPR)(CBG@) ¥ Dag.(dNadd, dez % W), 1)31i (8 drgdHz, StH)! 21 |1egz 2ss(m 1 H),

conti nued at 65C for 24 The m xture is cool ed

2.31(s: @iH) A B8 (V! -RéditZe? H)a%ES (epeal-8dizy 2kt 3- 8¢ (2br. \NH)h3 46-3.56

(mdQ ﬂ)halw %td?se(h 3TH'P)63 @9*(?@}&)1 40169428 %h f@ﬂ%ﬁs &R, q“H)efios (s br, 1
tered concentrat ed he crud

Fﬂp?aaﬁ%t Hh7é@K§Fﬁ%H7éH @rébo TLC usi ng DCNlnethano

9:1 to give the title conmpound (16 ng) as a col ourless
oil; LGMs: tR=1.02 mn, [MH + = 426.17. Exanple 4
Examiplg Idni no- 3- { 2- et hyl - 4- [ 5- (4- i sobut yl - 6- met hyl - pyri d

4- usftséisa/t&dtxi Ln?etﬂ&@iewuaﬁoi-ylf-w hk]r&caduazol-z-yl]-z 6- dflmethyl phenol

o) T o B e e pp eI aoul @Y may 130ammo), 4-
be %&@Liﬁg-@ﬁmé’tth(ehﬁow %HWdre&"lﬁn@b?(rﬁgq 1734 n@ncﬁ)ZélndTﬁméA (455 mg,

in THF (6 I |do égS nq 335
3. %@mw@@&wdqam S0 i ioq 260 J T, mixture s

st.rTa@ f&A 3 Mmeatl S, tﬁ&lréaﬁ&.@na@amﬁe@mﬂ &ahﬁ%&%‘rﬂrﬁa%&%th 1N aq.

mol , as a % solution in tol uene)

G oation dolmacube i B air NBLA@: POl Tha prd.rRyipgt o dried over
Na‘}Q@S,'ﬂ"t@%ﬂj 5 condantrAieatiH &fivePPbtdr@it RfdrézRie (ntemdiié;dat-ms: tx =

1.00 min, [M+H]" = 462.23. This material (1.13 g) is dissolved in DCM (15 mL) and pyridine
(1 mL) and the mixture is cooled to 0°C before trifluoromethanesulfonic anhydride (1.38 g,
4.89 mmol) is added dropwise. The mixture is warmed to rt and stirring is continued for 16
h. The reaction is quenched by adding 3-dimethylamino-1-propylamine (50 mg, 0.49
mmol). The mixture is washed twice with 1 N aq. NaH,PQ, solution followed by water, dried
over Na,SQ,, filtered and concentrated. The crude product is purified by CC on silica gel
with 4:1 to
[1,3,4]oxadiazol-2-yl]-6-isobutyl-4-methoxy-pyridine (414 mg) as a yellow oil; LC-MS: tr =
1.15 min, [M+H]" = 444.21.

eluting heptane:EA give  2-[5-(4-benzyloxy-3,5-dimethyl-phenyl)-

b) The above benzyl ether (414 mg, 0.934 mmol) is dissolved in THF (5 mL) and methanol
(5 mL) before Pd/C (200 mg, 10% Pd) is added. The slurry is hydrogenated at rt under 1

bar of H, for 72 h. The catalyst is removed by filtration and the filtrate is concentrated and
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(8 my, 0.1 12 nmol ), triphenyl phosphine (30 ng, 0.1

12 mmol ) and DEAD (19 ng, 0.1 12 nmmol) is added.
w®2000n0982 i s conti nued for 4 h before the sol vRCIE/1B2809/050749

evapor ated. The crude producugis purified on prep. TLC

usi ng heptane: EA 7:3 to give

21 3-. _3-ethyl -5-methyl-4- . . .
g 9 e PleeieceAgHBR (T ) 35 apiiapiss bO-MS = 07T Bl M+HI' =
354 80; ﬁarmﬁaxtagysfwmm (A %)5 fs, @ Biebhow 5 Im, +EMB36 (s, 6 H),

tR = 17 mn + = 408. b e above epoxi de

2.1%4@. dy, 7-0 He, 24")n%87)(8|?sHb||5s(%7008vé )i 6}8@(qk|~4\1H§3|H|2 1TH), 7.66 (d, J=
Zgrﬁgh@nl 481Q ~and the mxture is stirred at 45C for
|g a sea?t% vessel . The solvent is evaporated and
the crude product is purified by prep. TLC using DCM
Exafipiéd 1 2% of 7 N NH3 in nethanol to give the title
cormpound (38 ng) as white solid; LCMs: tR = 0.88 mn,

[ MPH + = 425. 24. Exanple 5

N-((S)-3-{/Z-Ethyl -4-[5-(4-isobutyl -6-net hyl -pyridin-2-
yl)-[1, 2, 4] oxadi azol - 3-yl ] - 6-

nmet hyl - phe roxy-propyl)-2 -hydroxy-acetam de
To a sol u?i onNef ¢ ‘i

(S)-1-am Wl - 4<[ 5-(4-isobutyl -6-nethyl-pyrid
in-2-yl)

[1, 2, 4] OX%dI azol - t hyl - phenoxy} - pr opan- 2- ol

(36 ny, 86 nmol), , 103 nmmol) and glycolic
acid (8 ng, 103 nmmol) in THF (3 m_) EDC HCl (20 ng,
Thé%lléWP# JExafpRAdSd- pr-gﬁgreﬂ‘ éfér’ﬂﬁ& fﬂo?n ?Etxé%b%m@tm haib8y to previous
ore It is diluted wth
ExRERESs- soI utlon and extract ed tvvl ce W|th EA. The

combi ne g Trac g dried over MgSO4, fiftge
Iamlnpien:eﬂ'ie f ;;glg‘?o%yride produ® is purilfied by’ .
prep. T C usthpg* ant 'n| ng 11% of net hanokr mjngi vEM+H]
thegtit|e conpouyd (36 ny) al e yel | ow oiglgq~ 428.18
LC-MB: tR = 0.98 ni n,[MH— D831 OHlH NVR ('CDCI 3)
'd093(d,J:6.3HZ, 1.5 ( J 3 7.5 Hz, |3
T.97-2.08 (m I H, zss(s dH) 2 59 (d, J =
%OHz 2 H, 2%9-2.78( (s Br, 019%, 428.16
S %2 (s|br, 1 H. 3.48-3.57 (m 2OH) H7413' 93 (m |2
My~ 417 425 (m 3 H 70 By Hy %19 (s
H217.98 (s, 1 H, 7.94 (s, 6W|ee 0.84* 427.07
4-[5- (6t 1 sobutyl -4-nmet hoxy- pyri dikn-2-yI'3-[ 1, 2, 4] oxadi a
zol -3-y|]-2,6-dinmethyl -phenol TK¥title caonmpound is
prepared in anal pgy to Exlanpl rting flro x
o i S At /%NHZ Be4 427.04
OH
23 5 0O 0.78* 489.25
OA‘/\NJ\/OH
oH H
24 5 O 0.78 489.24
O/\/\N)j\/OH
oH H

Example 20
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15

met hoxy- pyri di ne- 2-carboxylic acid and

4, N- di hydroxy- 3, 5-di net hyl - benzam di ne; LC-MS. tR =
wa@vieasm [ MtHl + = 354. 28; 1H NMR (CDCl 3) : drOr/8R20¢9d)50749

J =6.8 H, 6 H, 2.19-2.28 1H, 2.35 (s, 6 H,

2.78 (d, J =7.5Hz, 2 H, 398 (s, 3 H, 4.96 (s, 1

. H), 6,85 (d, J =23H, 1H, 7.70 (d_J = 2,3 H, 1
H@MRﬁC%'ss? 099, J ERLNBF- S 2118 (367 Thed) RoIXBar g, 1 H). 2.39 (s, 6
H)EXagmph ep= %EHzPQEHBaQ 89-3.9v &3l I9P%.dsQs PS AY,i40HE4 BY P €8, 6.86 (d, J

st artin
=3 éHZsa)tbgtWO . HE"(?}BML pybi GRh{R2H) - [ 1

, 2, 4] oxadi azol - 3-yl ] -2, 6-di et hyl - phenol . Exanpl e 10 1H

NI\/R(CDCIB):d099(dJ 6.5 Hz, 6 H), 216227
Exampla28)  2.36 (s, 6 H), 2.78 (d, J=7.3H, 2H),
2- %h?zz_l 15 ;é doButyd- 4::%-|etl?bxgé)y? éﬁ@ 2(3}!7 5143 J[:poxa&agﬂ)i §|;}-63mb'bhy|-
phepol J = 5.3 Hz) 7.69 (d, J = 2.0 Hz, 1 H), 7.88 (s, 2
ThE) tltIeEE?rﬂ‘BJ) dl;ls plrespggel?t in anaIPT%y t%XEx_arrJnypIe d1|8n§tartm? from 62|sobutyl -4-
meim@waqﬁrldmfz-garmyllﬁ rmdny%ﬂHené-lbemﬂéOWrQ B@ylo’ir aen@lc acid
nyBaeRR! eI 103l RGYirt MFAERIEE 33, starting from

I sobutyl -'4- met hoxy- pyrldlne 2-carboxylic acid and
3 et hyl - 4, N- di hydr oxy- 5- net hyl - benzam di ne; LCMS. tR =

Ex%mpleslzgq@31[l\/ﬁl—|]+ ="368.12; 1H NMR (CDCI3) : d 0.99
Hz, 6 H, 1.32 (t, J = 7.8 Hz, 3 H), 2.24

(hept, J 6.8 Hz), 2.35 (s, 3 H), 273(q,J:7.8
Hz, 2 H, 2.78 (d, J =7.3 Hz, 2 H, 3.98 (s, 3 H,
5.02 (s, 6.85 (d, J =1.3 Hz, 1 H, 7.70 (d, J =
1.3 Hz, 1 7.88-(s, 2 H. Exanples 12 to 17 The
fol | ow ng¢Exa S dre prepared in anal ogy to previous
Exanpl es i ngof

et hyl -4-[%- (6-i sobutyl et hoxy-pyridin-2-yl)-[1, 2, 4]

oxadi azol 33- yI] 6- met K ahenol . Exanpl e 17 1H NWR
(CDCI3) : d 0.99 (d, 6.R Hz, 6 H, 1.31 (t, J =
7.3 Hz, 3 H, 2.18-2.28'(m 1 H, 2.37 (s, 3 H, 2.73

Th(aqfolldmrf%@x%rﬁﬂ?e 4§reg}3rgggr(e§]8stér@‘ﬂ8 :}rogn. %‘r(grgb%f%rw)agaléﬁ}mto previous
Exam@!?S(s 3 H, 4.16-4.24 (m 3 H, 6.86 (s, 1 H, 7.08
é—i)s Dﬂrﬂn ?')b 7. 7|na(nsaﬂogly H—7.90 (Rs, I A, 7791 ¢ CM’S
ampdga
? Example tg [min]  [M+H]"
26 3 0O 0.94* 442.24
OH
OH
27 3 O/\'/\OH 1.00 44211
OH
28 4 0.88* 441.26
OH
29 4 0.87* 441.25
OH
30 5 0 0.80* 499.26
o/\‘ANJVOH
OH H
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15

4-[5-(6-1sobutyl -4-nmet hoxy-pyridin-2-yl)-[1, 3, 4] oxadi a
zol -2-yl]-2,6-di nethyl -phenol a) To a solution of
W®200900987%/ | - 4- met hoxy- pyri di ne- 2- car boxyl i ¢ acPdI/{B28®/050749
ng, 1.10 mmol), 4- benzyl oxy- q 5-di net hyl - benzoi c acid
hydrazi de (327 ng, 1.21 nnDI) and DI PEA (455 ng, 3.52

nrw'nl\ | N‘I\/I/’ll: faal \ D\IDFD /QL_\Q as ol 1 66 Ml )
T T y \" A Aw ) y ~J l T J

o

adBIed at 00C. Th'ia mxture is stl rreddfor 30 morgoat 1t 499.26
the reagtion is diluted di et hyl J et and washed
with 1 N ag. NaOH sol uti onoftbol\l/omklel‘d)tjb/lp_l\'/l aq. NaH2pPO4
solutiop. The org. extract is OHi eéd over Na2SM4,
filtered and concentrated to give the crude hydrazide
intpi gzdlate LCMs: tR=1.00 min, [MH + = 462.23.

ExpMRSe fditerial ( 1 . 13 g) is dissolved in DCM ( 15

1H[NM%6%D%I3FVJH@1Q8 =591z )6 @4, 3t1ft€ Jnﬁstiiizeslrﬁ 2991(29213 (m, 1 H),
0

ore trifluoronethanesul foni c anhydr
2.3%8, g H)L2-8B2medm) 4iH, JdBSDoPvii s 8.767H83 (it Ubé397s(s 3 H), 4.18-
ot gand rq [ t4 far 1 T.
4. 28 0%8.8; (auJenzsd |a£ 1 lﬂggdq%n(g%ﬁ 1 0ye%d @'y 16 .0'Hz, R), 7.90 (s, 1
H)37 .81l ket1hy)- am no- 1- propyl ami ne (50 ng, 0.49 mmol ). The
m xture is washed twice with 1 N ag. NaH2PO4 sol ution
foll owed by water, dried over Na2SO4, filtered and
Exagomded2r at ed. The crude product is purified by CC on

2-%ﬂ.-h%,k??54?%‘esﬁ§y Oll)zlglgg}’@%?/ﬂgﬁ%%pﬁgﬁ'gh@?ga_éigz&h\!ﬁ]-6-methyl-pheno|
The1itls, cojrpracd szoepared lin agalpgoiouExample Rﬁtmﬁ&gfrpmﬁ iohietyl-4-methyl-

I
Bl R ST L g i i A
1.tmwln) IMsHIdFSS8IVed in THF (5 uy and mst hanol (5 m)
before Pd/C (200 ng, 10% Pd) is added. The slurry is
hydr ogenated at rt under 1 bar of H2 for 72 h. The
Exaatpd¢s/83ta 86 r enoved by filtration and the filtrate is
concentrated an Ned t(?: give the title conmpound (308
ng) as a white S5: tR=0.77* mn, [MH + =
354.30; 1H J:65Hz,6l—|)
2.19-2.3
Hz, 2 H, 3.97'(s, 3 H), 5. 1H) 6.80(d,J=
2.3 Hz, 1 H, 7.66 (d, J ’ 1 H, 7.88 (s, 2
H) . Exarrpl es 19 to 24 The foI | ow ng Exanpl es are

re ar ed i from na ,
TR BIHE DRRcRre RPRrE B IRk aBeesyY in gnglogy o previous

Exbeholod. = 6.8 Hz, 6 H), 2.15 (s br, 1 H), 2.19-2.27 (m
1 H, 2.39 (s, 6

Example prepared in analogy R LC-MS

to Example tg [min]  [M+H]'

33 3 0 1.02 426.12
OH

34 3 O/\'/\OH 1.01 426.45
OH

35 4 O/\é/\NHz 0.86 425.46
OH

36 5 O 0.98 483.16
oH H
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35

H, 2.78 (d, J =7.3 Hz, 2 H, 3.82-3.97 (m 5 H),
3.98 (s, 3 H, 4.13-4.20 (m 1 H, 6.86 (d, J = 2.3
woi2009409dy2 7.70 (d, J = 2.0 Hz, 1 H), 7.91 (s,PQI/HH2009/050749

Exanpl e 25

2-Ethyl -4-[5-(6-isobutyl -4- m?lzhoxy- pyridin-2-yl)-[1,3,

4] oxadi azol - 2-yl ] - 6- net hyl phenol The title conpound is

prepared in anal ogy to Exanple 18 starting from
Exampebst yl - 4- et hoxy- pyri di ne-2-carboxylic acid and

HIRACBERI 3 0840 & 4 W 1 3 B8 T Sitien PhT )L B2 Q. 1 H,

2. &Jhﬁ— 3 gluzowwggz Eesfagr@l 195 22785 P A azr dsyarﬁﬁ Hg ) H?fﬁ 72-2.80

N (0] revli ous
(03 BOL3 566, C8ETOR ). EX A HHY OGNS T BDOLSS (5 1 30 18.68 (5. 1 H)
6.5 Hz, 6 H), 131(tJ:75Hz,3H),
8'55}.j(1'891]5r728(m 1 H, 2.39 (s 3 H, 2.70-2.79 (m 4 H),
3.49-3.58 (m 1 H). 3.76-3.93 (m 4 H), 3.97 (s, 3 H.

E m’lfﬁe3g25(m 3 H, 6.8 (d, J=20H, 1LH, 7.07
1H, 7.66 (d, J =2.0 H, 1 H, 7.90 (s, 1 H,
1H7N|\9E’s(@§plsl.cT—|))99E€alahpI6é3l326H) 1.29 (t, J = 7.5 Hz, 3 H), 1.94 (hept, J = 6.8

M St 8D 3360 AN i U e A e s i g 397 (s
brgf Hp@é@?(% |65_51 (r?narqg?z64 (rl;i tgram?lmfﬁs:rwant B!ng iﬂ i6m2:n(én, 3 H), 7.16 (1,
J 25 HTH), RO S LR o B DS T b (R

= 1.12 mn, [MH + = 352.12. Exanples 33 to 36 The

foI I o&xdéng Exanpl es are prepared starting from Exanpl e
nal ogy to previous Exanpl es. Exanpl e 33 1H NMWR
3- {(ZCEIBL/B# -[5- (ﬁlsbbﬂﬂ/l(4dnethy1‘-p§r|8|ri=2-yl)£i1 2)4]odadd@za] 3;yIF6-methyl-
H) 01 (m 1 H, 2.10 (t br, J =5.8
phﬁEV'}Q‘lﬁﬁb&h‘Q 'diﬁp'(’é'a"‘éd% 2.47 (s, 3 H), 2.63 (d, J =
To7 a3sdiation? of) 3-{Rethig-R[58B-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-y]-6-

methyl-phenyl}-propionic acid (40 mg 89 umol) in DMF (5 mL), DIPEA (35 mg, 268 umol) is
added. The mixture is cooled to 0°C before PyBOP (51 mg, 98 uumol) is added. The mixture
is stirred at 0°C for 15 min before methylamine (58 UL of a 2 M solution in THF) is added.

The mixture is stirred at rt for 16 h, diluted with sat. aq. NaHCOj; solution, and extracted
twice with EA. The combined org. extracts are dried over MgSQy, filtered and concentrated.
The crude product is purified on prep. TLC plates using heptane:EA 1:4 to give the fitle
compound (35 mg) as a white solid; LC-MS: tg = 1.10 min, [M+H]" = 421.25; '"H NMR
(CDCl3): 0 1.00 (d, J = 6.5 Hz, 6 H), 1.31 (t, J = 7.3 Hz, 3 H), 1.89-2.00 (m, 1 H), 2.34-2.41
(m, 2 H), 2.44 (s, 3 H), 2.47 (s, 3 H), 2.63 (d, J = 7.0 Hz, 2 H), 2.76 (q, J = 7.8 Hz, 2 H),
2.85(d, J = 4.5 Hz, 3 H), 3.06-3.13 (m, 2 H), 5.38 (s br, 1 H), 7.91 (s, 1 H), 7.93 (s, 1 H),
8.10 (s, 1 H), 8.55 (s, 1 H).

Example 38
3-{2-Ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenyl}-N-(2-hydroxy-ethyl)-propionamide

The title compound is prepared in analogy to Example 37 using ethanolamine; LC-MS: tg =
1.02 min, [M+H]" = 451.23; '"H NMR (CDCl3): § 1.00 (d, J = 6.3 Hz, 6 H), 1.31 (t, J = 7.3
Hz, 3 H), 1.89-2.01 (m, 1 H), 2.37-2.45 (m, 6 H), 2.47 (s, 3 H), 2.63 (d, J = 7.0 Hz, 2 H),
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(m 3 H, 3.81-3.98 (m 4 H), 4.13-4.20 (m 1 H), 7.95
(s, LH, 7.96 (s, 1 H, 8.09 (s, L H, 8655 (s, 1H).
WEeps786 1H NVR (CDCI3) : d 0.99 (d, J = 6. BCHEB20@/050749
H, 1.29 (t, J = 7.5 Hz, 3 H), 1.94 (hept, J = 6.
2.36 (s, 3 H), 2.46 (s, 3 H), 2.62 (d, J

8
Hz) , =7.0
255,08 e i 015t 2 3ty 50 ghlg i3 J0dit o s (o on 1

H)H.914s, 1644 728 (6m HE 8H)0, (s71 B9, €.55 (s} 1#)5. 3 Hz, 1 H)
7.91 (s, 1 H, 7.93 (s, 1 H, 809 (s, 1 H, 853 (s,
1 H. Exanple 37

Ex3mple BOhyl - 4- [ 5- (5-i sobutyl -4-met hyl -pyridin-2-yl)-[1

NAE ARG RONDER R 415 1B e R E Pt pyridin-2:)-11.2 4loxadiazol 3
yl136-tnetieylipHeng idroplonasndert y| - 4- met hyl - pyri din-2-yl)-[1,
) (a0 1 B AT e Ry PP B S e Sad s v6-metnyl
phﬁﬁﬁ}-brobbnﬁddﬁd})-eﬂyﬁ-cﬁ?bﬁmc eaé:i_ds (tjért)bllrj]tﬂd ebter 0O Gréyedred en analogy to
B 1 . 98, Mo i s.added. T i xture.is .
EXINPIE S5 OTYESR GRS RN RTaTe it AT Estp Rt p-(2-ethyk4-5-
(5-¢8‘obaty24-hq‘he3I®,}I-lp§/$idjn-Zi-yh)-['ifHL-'%]oii(ajiﬂﬁd&@l]ﬁﬁhethmm’(elmyl@-pmoionic acid; LC-
tirred at or , diluted with sat. agq. NaHCO3
M df uﬂi-ﬂ‘ﬁqrﬁ'”a[{\@i*'é&t‘r%@t%d twice with EA  The conbi ned
org. extracts are dried over MgSH4, filtered and
concentrated. The crude product is purified on

! prep. .

b) £y £0lyioqr i dhe,aboyg tﬁ@p?%ﬂ@f@ﬂrbﬂnﬂ_ Rretegledearting (44 tT19e88 Hmol) in 4 M
HE QAR (B1T08 stifed i bE18 N THe slof\;'emsﬁ fefoved intYacuo and the

mn, [ MH + =421 . 25; 1HNI\/R(CDCI3[%:: 1.00 (d, J =
crglespnaguctgs mj’rifiqq 9N Qrep- TLG plates usipg Mbqonp_irggg 4%0f 7 N NHs in
méthanol t&givethd4iti- &ﬂmédﬂndzas"%’wratedfé]bli(js LoD 1 2-0789 GSin, [M+H]" =

3 H, 263 (d, J=7.0Hz, 2 H, 2.76 (q, J = 7.8 Hz,
450.20  2.85 (d, J = 4.5 Hz, 3 H), 3.06-3.13 (m 2 H),

5.38 (s br, 1 H, 7.92 (s, 1 H, 7.93 (s, 1 H, 8.10

(s, 1 H, 855 (s, 1 H. Exanple 38
Exgnmpde g hy| - 4- [ 5- (5-i sobut yl - 4- met hyl - pyri din-2-yl)-[1,
3-%{4@%9;14.?@@45%&@. -ztﬁhaﬁﬁ/hwﬁ&‘iﬁm’-{fﬂ)-ﬂ 24]oxadiazol-3-yi].6-methyl-

(2- hydr oxy- et h%l )-propironam de The title conpound is

phengbarepionlagrnpbprppienicasithl e 37 using et hanol ani ne;
a) LG M3_(3B-Ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-y1)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenyl}-propionylamino)-propionic acid tert-butyl ester is prepared in analogy to Example
37 by coupling 3-amino-propionic acid tert-butyl ester hydrochloride with 3-{2-ethyl-4-[5-(5-
isobutyl-4-methyl-pyridin-2-y1)-[1,2,4]oxadiazol-3-yl]-6-methyl-phenyl}-propionic  acid; LC-
MS: tg = 1.18 min, [M+H]" = 535.33.

b) A solution of the above tert. butyl ester (40 mg, 75 umol) in 4 M HCI in dioxane (5 mL) is
stirred at rt for 18 h before the solvent is evaporated. The crude product is purified on prep.
TLC plates using DCM:methanol 9:1 to give the title compound (23 mg) as a white solid;
LC-MS: tg = 1.03 min, [M+H]" = 479.30; '"H NMR (CDCls): & 0.99 (d, J = 6.3 Hz, 6 H), 1.26
(t, J=7.8 Hz, 3 H), 1.87-1.98 (m, 1 H), 2.34-2.41 (m, 5 H), 2.43-2.51 (m, 5 H), 2.61 (d, J =
6.8 Hz, 2 H), 2.68-2.77 (m, 2 H), 3.01-3.09 (m, 2 H), 3.39-3.61 (m, 2 H), 6.34 (s br, 1 H),
7.82 (s, 1H), 7.84 (s, 1 H), 8.06 (s, 1 H), 8.52 (s, 1 H).

Example 41
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1.02 m n,

[ MFH] + = 451 .23; 1H NVR (CDC 3) ) d 1.00
(d, J = 6.3 =
(

Hz, 6 H, 1.31 (t, J 7.3 Ht, 3 H,
WA 2@94A®8021 (m 1 Hy, 2.37-2.45 (m 6 H), 2.47 ¥PGI/IER0#4050749
2.63 (d, J =7.0 Hz, 2 H), 2. % 2.81 (n1 2 H) ,

3.07-3.14 (m 2 H), 3.44-3. 50 (m 2 , 3.73-3.79 (m

Z-éth%ll-({g-,(éﬁsq&i{tﬁ ;ﬁ-@étl-ga-:pyﬁ?_id&-?-&&;{&,ﬁp{%ﬁ(%ﬁézgo%a(-ﬁ] -G}mc.l:tmyl-phenol

ThH—tﬁIécélﬁme(E"sh)]é@aféd hZaretdyylte E—x{al{ﬁp(e51-8 statting yrormds-rsebinyl-4-methyl-

py9$]4 gcﬁgfwf( ﬁﬁlbr@nd}ﬂ oxa I az%et@gl %—jnethyl -benzoic acid hydrazide; LC-
M$:2x €E3-d72mkt INHHE =[B7 (13- | sobutyl 4- met hyl - pyridin-2-yl)

-[ 1, 2, 4] oxadi azol - 3-yl ] - 6- et hyl phenyl } -

propi onyl am no) -ethyl]-carbam c acid tert-butyl ester
Exampdéep2tedd i n anal ogy to Exanple 37 by coupling

(2 am no- ethyl) carbami c acid tert-butyl ester with

3-{2-ethyl - yl -4-methyl -pyridin-2-yl)-[1
, 2, 4] oxadi a - phenyl } - propi oni ¢ aci d;
LCMS: tR—= s00~33. b) A solution of

t he above tert. butyloxycar

ng, 80 mml) in 4 MHC in di\a%

at rt for 18 h. The solvent i pved in vacuo and

the crude product is purified on prep. TL | at es
ThasfolgyvimeNixeawiesi arieneerskedfstarting gm Emamﬁ@bhéﬁm apalogy Je previous
Exgnﬁkgltle conmpound as a white solid; LGMs tR = 0.89

[ MPFH + = 450.21 . Exanple 40

3 (3 {2 Ethyl 4- [5 (5 |sobutyl 4- met hyl - pyri di n-2-yl) -

[ 1,2, 4 pXxadi azof -3~ ITE[ nyrpnenyt ;-

axmpion)| HFPHEECH B %é acid a) R LeMs

3- (3- {2l Ft hyl? 5- |SQ|butvI 4- ret hyl - pyrli dimnging| ) [M+H]

[142,4]3xad|azol ; 3- yI] 6-|met hyLpheny! } - 0.96 426.15

propi onyl am no) - propi oni c| acid tert-boHyl ester is

prepared in anal ogy to Exjanpl e B%BHy coupl i|{ng

3-am nofpropionic aci d tert-but ester hydrochl ori de

wi fh 3-12-ethyl -%-[5- (5- 0 0.83 425.27

i sobuty| - 4- et hyl - pyridin-2-yl)- Qi42 4]oxaciazol-3-)l]

At hil nhoanyvl 1 N y‘]l c ael d I (;P[E; t R = 1 10 il
J LILA "2 LI 1 Pllcll‘yl I Pl UP' UT - L. LU LLILJILILE]

protected am ne (44
e (5 mM.) is stirred

[ MeH + = 535.33.5b) A soljution of tha above t .92 483.23

butyl ester (40 ng, 75 mmpl ) n & |di oxane (5

m.) is stirred at rt for 18 h efoNe e salvent is

evaporat ed. The crude product ©Os pdrified qn prep.
Example 42

"H NMR (CDCly): & 1.00 (d, J = 6.5 Hz, 6 H), 1.31 (t, J = 7.3 Hz, 3 H), 1.94 (hept, J = 6.5
Hz, 1 H), 2.40 (s, 3 H), 2.45 (s, 3 H), 2.61 (d, J = 7.0 Hz, 2 H), 2.76 (q, J = 7.5 Hz, 2 H),
3.81-3.98 (m, 4 H), 4.15-4.21 (m, 1 H), 7.93 (s, 1 H), 7.94 (s, 1 H), 8.12 (s, 1 H), 8.50 (s, 1
H).

Example 45
2-Ethyl-4-[5-(6-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-phenol
The title compound (30 mg) is obtained as a paly yellow oil in analogy to Example 2
starting from 6-isobutyl-4-methyl-pyridine-2-carboxylic acid (100 mg, 435 umol) and 3-ethyl-
4,N-dihydroxy-5-methyl-benzamidine (85 mg, 435 umol); LC-MS: tg = 1.13 min, [M+H]" =
352.28.
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TLC pl ates using DCM nethanol 9:1 to give the title

conpound (23 ng) as a white solid; LGMs: tR = 1.03
WOr0w9/1998FH] + = 479. 30; 1H NMR (CDCI 3) : d 0. 99P(TiIB200%050749

6.3 Hz, 6 H), 1.26 (t, J =7.8 Hz, 3 H), 1.87-1 .98

(m 1 H, 2.34-2.41 (m 5 H) >°2.43-2.51 (m 5 H), 2.61

(d, J =6.8 Hz, 2 H, 2.68-2.77 (m 2 H), 3.01-3.09

(m 2 H, 3.39-3.61 (m 2 H, 6.34 (s br, 1 H, 7.82
Exampld4é), 7.84 (s, 1 H, 8.06 (s, 1 H), 852 (s, 1 H.
(S%-?%lfh -isebuty|-A-methylpyridin:2-yl)[1 agiazol-3-y}-6;methyl-

Al 8-ipeeytybhmshvieyrdingrylhit 2. dloxadiazel 3 yh-6;methy

phéhaxw;bmpehea g;bh]o{6 met hyl - phenol The title conpound
o SR BRI TR F Byretse o SRR tARRogRgele 3 starting
frofh Eaamwlem@(@ atcjnds pmomt IIWJMEbetEZ:OHQ)?amIrﬂ [WEIIFaiIm 49; 'H NMR
(C@@'sﬂf%o fa%l(q’o(/\;r{f?rg<3 'E?(:ﬁ*r% é;gb{rteJ pr7e’i')’a"|2e§i Fﬁt?gE? K?ﬁ?tﬂ or?ro Hz, 1 H),
2@@”’9'%@ Mégbﬂcrl anal ogy (&03 RY, QVWMSJWSTHZ% H)Eﬁmfd § =7.3Hz, 2
H)(Se?OOjsbr 7. Fg) %QQ-Qm 41H)941 1%%5@ (mJ1 H)67 4 Hz“% HP (S 1H), 7.93

(321|4P7(9‘9(331H) '2.45 (s, 3 H, 2.61 (d, J =70 H, 2
J=75H, 2 H, 3.81-3.98 (m 4 H,
415421(m 1 H, 7.93 (s, 1 H, 7.94 (s, 1 H, 8. 12

Exéa ) 8.50 (s, 1 H). Exanple 45
F? é 6-i sobut yl - 4msth|-ﬁr|d L
2- {]20%?& éi%‘l( @ﬂiw}wd -metiWpypdengi) £ é&lwsqoba{%ﬁ@d ﬁxﬂnethyl-

ph(eﬁgxﬁggthhﬁopbt ai ned as a paly yellow oil in analogy to
startin

TO@ F%'Bl'ﬁﬂ 9ﬁ the Cﬁ@PHWd afyl?wn%ﬁé (€8P Kb x¥y35 ®medliig igopgepanol (10 mL)

anHEB Mdéiﬁ NET 13 AN Bp@hivéthanol (1.42 g, 11.4 mmoI) |s added The mixture is
di hydr oxy- 5- met hyl - benzanmi dine (85 ngy nmol

stnqud RESO 1CF\:for-21 hbefaferanothar mpitioa cé@zbrgg]ogglgﬁpal é1 78gng, ? 41 mmol) is
ad(ita S’ii'n{n?g |§"<:Bb(tﬁn'lﬁd [3566@ fo?@kwtl'}f{é nﬂxt%ﬁ@)ﬂlut@d’ Wltﬁ'E‘A a%fd&’\hashed with

4] oxadi azol - 3-yl ] - 6- met hyl phenoxy}- propane-1
water. ?ﬂh%PrgT peradt i (H'eé&h‘ﬁbMﬁgo(t é&tef?&)a”idscoaﬁ@ﬁr The cgude product is

pufife By (c858n Qlliba igBl ADE PENN heptaxaEnl £130 3tALd §i0E the title compound
(900 mg) as a colourless oil; LC-MS: tg = 1.10 min, [M+H]" = 396.09.

Example 48
2-{2-Ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-ethylamine

a) A solution of the compound of Example 47 (900 mg, 2.28 mmol) and triethylamine (322
mg, 3.18 mmol) in DCM (20 mL) is cooled to 0°C before methanesulfonyl chloride (313 mg,
2.73 mmol) is added. The mixture is stirred at rt for 90 min. The mixture is diluted with DCM
and washed with water. The org. extract is dried over MgSOy,, filtered and concentrated.
The crude product is purified by CC on silica gel eluting with heptane:EA 1:1 to give
methanesulfonic acid 2-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-
yl]-6-methyl-phenoxy}-ethyl ester (1.10 g) as a white solid; LC-MS: tg = 1.16 min, [M+H]" =
474.02.

b) A solution of the above methane sulfonic acid ester (318 mg, 671 umol) in 7 N NH; in

methanol (10 mL) is stirred in a sealed vial at 60°C for 27 h. The solvent is evaporated and
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from Exanple 45 (30 ng, 85 mmol); LC-Ms: tR = 1.07

mn, [MH + = 426.49; 1H NVR (CDCI3) : 0.98 (d, J =
W@2@9H9876 H), 1.31 (t, J = 7.5 Hz, 3 H), 2.22P¢TE§2009/050749
=7.0Hz,1H),238(s 3H)6245(sbr 1 H, 2. 47
(s, 3H, 2.75(q, J = 7.5 H 2.79 (d, J = 7.3

thezlfzzl‘ilg_g £%cfmoglir$nsﬁ? ?orn%rfg.}_%lsc,) p}ﬁ%ﬁ‘) ‘,’V'ﬂ:}’%?h o|_|?:,1 t?.g‘_%e the title
comoudd {4R0 n1g)28 o &loutlek oil; EGARIBE & #TF.86 min, [M+H]" = 395.08.
2-{2-Ethyl-4-[5-(5-isobutyl-4-nmethyl-pyridin-2-yl)-[1,
2, 4] oxadi azol - 3-yl ] - 6- net hyl phenoxy}- ethanol To a
Examiplé 49n of the conpound of Exanple 32 ( 1 .00 g, 2.85

1-@?{‘%‘;@th&ﬂﬁ-’i%?ﬁ@{s"iiﬁ&E-Brnﬁét‘?‘y“-‘px%di"&?ﬁj-xfi-.r*XE%%N‘?‘%'-éé”vagerrnethw-

phéhexyl-ethyl) azétidiagi3-caBogylicddd for 24 h before anot her

A DRI < PR TR Prte P e BBt Gris B ity pyridin-2-y1)
[1, mmmaﬁzblsa di- Bm@ﬁiﬂ%bm@emd e@v@hgxd)owmdw beu eumolThazetudme 3-
extract is dried over filtered and

Ca@@ﬁ%‘@rﬂqdaﬁ‘éwy' THY @18 Mg 6r§ﬁ‘dlue?') Pad sigtareiae b1290eg0h26 mmol) in

ettfdnbl €A 9@5 |se§tHFe|dn|9 é/"b&é'le@‘i‘fﬁa‘i aneHEA TG de FlOTI%”e %litgregisv(%oled to rt,
the title conpound ng) as a colourless oil;

dilyted Mgh 3 4 ag. Napdi an agqlmqlq]ed a ritypg 1dy Th%ﬁtﬂ[eelsggldlﬂed by adding
anH’rC? bl Y ket é)gfraﬁf_%d'\ﬁlﬂpEF\Y(bxéls ey e QBQ" leQlir Bt a¥d ):Orhglned dried

4] oxadi azol - -6-neth I phenox amne a) A

ngwgspoﬁ”té'fedtaﬁ‘@ C@Bﬁ%@tﬁﬁ @3%‘?'5(%'@3%}’ preppBIPLC to give
thémmal dorstink r(nm m)ék)aéfb %Sloh?r@& B LCMEB,®Y) niif) [AEM(2879.10; 'H

is cool ed bef ore net hanesul fonyl chloride

NM@i@D% 520983((11#6!@5%2 &dtled-287Hle I m %P dize 3itH. ’593!(*?%& J=7.0Hz,
0 | rne h
1 F’i‘)t 23t8 (& étrﬁ, 251, 3 r%lﬁ 2?81X(3UJ 1.5 HY biLHS), gﬂé"e(g ) D9 ?/E%ZOH)’ 3.71-

hed W e or extract
3. 82 fm |24 B, e”d%rﬁ@SdﬁhdeLrh)s |4a1t9e4127 The2 ﬁ)u@é7ﬁfﬁf’dm¢2 Hy 4.73-4.97 (m, 2
H)p?”8*7f(é qc 'd?C(g 3 sewgg RgyWi th hept ane: EA
1'to sul on acl

2 {2- ethyl 4 [5 (5 |sobutyl 4-met hyl -pyridin-2-yl)-[1

Ex]'a_?nfglg adi azol - 3- yl]-6-nmethyl - phenoxy}-ethyl ester (
. % as a white solid; LCGCMs: tR=1.16 mn, [MH+
3-2-{27&thghk4-[5-(5-isobutyl-4- methyl pyridin-2-yl){1,2 4]oxad|azol -3-yl]-6-methyl-

phenoxy}-ethylamino)-propionic acid

A solution of B-alanine ethyl ester hydrochloride (88 mg, 570 umol) in ethanol (2 mL) is
filtered over PL-HCO3; MP SPE ion exchange. The methanesulfonic acid ester intermediate
of Example 48 (90 mg, 190 umol) and triethylamine (77 mg, 760 umol) is added to the
filtrate and the mixture is stirred in a sealed vial at 80°C for 18 h. The mixture is cooled to rt
and the solvent is evaporated. The crude 3-(2-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-
yh-[1,2,4]oxadiazol-3-yl]-6-methyl-phenoxy}-ethylamino)-propionic acid ethyl ester is
dissolved in ethanol (2 mL) and 1 N ag. NaOH (2 mL) and the mixture is stirred at rt for 3 h.
The mixture is neutralised by adding 1 N aqg. HCI, the solvent is removed in vacuo and the
residue is separated by prep. HPLC to give the title compound (24 mg) as a white solid;
LC-MS: tz = 0.90 min, [M+H]" = 466.79; 'H NMR (CDCls): §1.00 (d, J = 6.5 Hz, 6 H), 1.30
(t, J=7.3 Hz, 3 H), 1.90-1.99 (m, 1 H), 2.38 (s, 3 H), 2.46 (s, 3 H), 2.60-2.68 (m, 4 H), 2.73
(9, J = 7.5 Hz, 2 H), 3.20-3.27 (m, 2 H), 3.27-3.33 (m, 2 H), 4.07-4.15 (m, 2 H), 7.92 (s, 1
H), 7.94 (s, 1 H), 8.08 (s, 1 H), 8.54 (s, 1 H).
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b) A solution of the above nethane sulfonic acid ester

(318 ng, 671 mmmol) in 7 N NH3 in nmethanol (10 nlL) is
warienes7i n a sealed vial at 60C for 27 h. ThePGDIB20oN050749

i s evaporated andthe crude prqoduct is purified on

prep. TLC plates with DCM nethanol 9:1 to give the
Et|t|le (1:orrpound (220 ng) as a colourless oil; LCGM: tR
xamplggTnin, [MH + = 395.08. Exanpl e 49

N-(2-{22E B byb -1 sbbluyl (Bmiesrafypy Vb2 yB2 4] pyadisiol-R2ylK6)methyl-

- 6- et hyl ph -
BRSBTSt lig | ¢ aci d A oo uti on of
To@&dﬁlaﬂﬁﬁ@ﬂ tﬁ@ﬁbmpa@nodof Example 48 (50 mg, 127 umol) in THF Sz mL) and DMF
2-{2-et g hl-gyrldln- -
(2 [leL)zE@Fo%'é*a@CQ '|d9123/|n]@6‘ "ﬁh%tn(é yhe: el%ﬂtm@'ét'%lPEA (25 mg,
19221 w es@ gbll?%%%j)(%ﬁﬁgg'u%'lﬁs a@l@é@ol’fw)élr‘n 1€ iSstirred at rt for 1 h

triethylam ne
before § isrgonceniratehand)separatachiypien( HBLGU,» give the tile eampeund (32 mg)

as%f@dl@ﬂe\é 3l 1&- P/%O%C f1CU5 r%ﬁégd' ﬁﬁe JBX3ding MhﬁRgngﬁqgﬁ%o (d, J =

edvvl d again stirr
6.5 be, A Hp. 1.T7hE, dFxt.3iHe, B:H),atB@i-lZf(]Oe(m byl-uaddi?r(g Atl), 241 (s, 3 H), 2.63

d.2nd; 'OSHE"fHéei‘HW&C e—%%"ﬁ? 25—%09,27’62%%‘%@1 ZH) 288999 m, 2 H), 4.23

extracts ar ned i'é ver ere and
(s cop &ti3rat 20n, THe 7c94dEe2 ph)otli0g (s, I1sH)p8sbf(s.eldHby prep.

HPLC to give the title conmpound (170 ngy) as a

colourless oil; LGMS: tR = 0.90 mn, [I\/H—|] + =
Exévtpld 62 1H NI\/R(CDCIS) : 0.98 (d, J =6.5 Hz, 6 ,

N-%-{zﬁéth%y([é (5?%9:&'-24-1%@ pyédEBSZZ 999[2% 4(] xacHZZOQ- x ]-EI-Z]methyI-
phznbbty}-ézhya-zerqgthylam?npaaddzamilem 3.71- 3.82 (m 2 H),
Toza 's_b)luh% (%é‘]%r C@r:?p?w?d %f' %%#@gég((gés m%lh_% uﬁpﬁé@ﬁ-@z(érﬂl) and DMF

2 H)L.) BDCQ7hydsochlorid , (28 n&'gs 189, urﬂol)‘DHOEX(aH'ph@ 89 umol), DIPEA (25 mg,
(2-{2-Ethyl -4-[5- I sobut yl - 4- et hyl - pyri di n-2-yl)-
19?9@00@%@&@&@@33@? sl g9 Hmoﬁﬁ%ﬁ%q@ﬂr T e mixture is stirréd at rt for 1

h t%f&)éllﬁ.mc@ﬁ&erﬁfa@éa Q'ﬂbq'es'}?@uéjls'%ls%%h%'n@ﬂ I\@fHC,bwaH%Qéﬁlﬁ(z mi) and the
ester r%/droc loride (88 ng, 570 mmol) in ethanol

ml(tzr%@)st'r@dfau foF 8 B efONBEDiRiER 2RP SSPEraFQS*n ¥eRERahiFeC to give the
f I¢ f - | e
t|t|§; gsr(ngg@%@%% a?’}r?o riésjéi'a?,h dil:a%3-§I1S: tﬁ 613086 %t\/ﬂnkg’ %Eg%.tm.

and trieth m ne (
nmmol) is added to the filtrate and the mixture is
Exahipié8g in a sealed vial at 800C for 18 h. The mxture

Is cooled to rt and the solvent is evaporated. The
Ethanggalfonic acid (2-{2-ethyl-4-[5-(5-isobutyl-4- methyl pyridin-2-yl)-

[1,2;4] Sxddta R BWIT-6mh&th (P ety -Ethyf-amRiday | - pyri di n- 2-

A solution of the methanesulfonic acid ester intermediate of Example 48 (25 mg, 53 umol)
and ethanesulfonamide potassium salt (16 mg, 106 umol) in DMF (2 mL) is stirred at 60°C
for 18 h. The mixture is concentrated and separated by prep. HPLC to give the title
compound (5 mg) as a colourless oil; LC-MS: tz = 1.14 min, [M+H]" = 487.14.

Example 54
N-(2-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl){1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-ethyl)-N',N'-dimethyl-sulfamic acid amide

To a solution of the compound of Example 48 (100 mg, 253 umol) and DIPEA (39 mg, 304
umol) in acetonitrile (2 mL), N,N-dimethylsulfamoyl! chloride (40 mg, 279 umol) is added.

The mixture is stirred at 60°C for 18 h. The solvent is removed in vacuo and the crude
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yl)-[1

, 2, 4] oxadi azol - 3-yl ] - 6- net hyl - phenoxy} - et hyl am no) - pro
WEr@ainesari d et hyl ester is dissolved in ethaneCT/{B20000)50749

and 1 N ag. NaOH (2 nL) and tEe m xture is stirred at

rt for 3 h. The mxture is nédtralised by adding 1 N

.. HCl ,..t h | is i d th . .
orilict e Bu it FER P Sepe Heempgay & Pabas punite sols; Le-
M$Q£IBOIUTBjm(rQ‘ﬂMﬂE) =a502817‘AthI‘WIRQCD¢13) L&Cr. b@(d tR 65CH£@ H), 1.32.(t, J

‘653‘14—&" H)51r%9291 ér@ (ItH) 339(? %%2@(%3 My, 29@5@ Jgg7.3 Hz, 2 H),
2.89Mq, ¥ .5 H- 38 2,893 H)Zaéﬁ( S = BsH)lz 22Hf5@'9'%3 gaférslo Hz, 2 H),

o3 B =Reih Wt Lifeh e | H oot b o 1 'y,
7.94 (s, 1 H, 8.08 (s, 1 H, 854 (s, 1 H.Exanple 5

1
Exqmple 9. et hyl - 4- [ 5- (5-i sobut yl - 4- met hyl - pyri di n-2-yl ) -

2- {21Et3 M-‘Pmls@bﬁiyla meihybpyatin2-phgne4dxadiazol 3 yI] -6-methyl-
drox&l&acet am de To a solution of th

Ph@BH%Y}LRf&PaPeﬁ)@a e 48 (50 nmg, 127 mol) in THF (2

Toné sbluﬁ'@lﬁjoﬂ}@ dofnp®u na of ERGmpdsD WO%!; degs Er%omih aé&gnltrlle (2 mL),
HOBt (19 139 mol P])gghll PEA (25

Kz@@d( ’ ryﬁ@oﬁ?curaelo fp lpwad by ggnet ﬁrﬁme)lon%e z%’dea 3¢r1hénol is added.
Thg‘ ikl € |§ §t|r§$o‘ 5 @éj’cafor "y I'T Grfhe]mfkuhéf {Igﬁuteé V\/lltﬁ EA an washed with

concentrated and separated by prep. to give e
watert [Tee cgpexiragt dsagonﬂgytratedaar@olh@mruee@rcmupt ISLermsd arRprep. TLC

plerfes'L W”@é’tﬂm 5] for’%\%S 2.4t th%ﬁ-ﬂs&@%abuﬁ 499%1419 Ooy\]|d|n 2-yl)-
[1, @Aﬂox@dﬁ;ol PvIRG- n(@hyl:php{)oxy?—nwk)nd(s agd Hlimethyb3egter (PS5=mg) as a
bl S § 73 ety o s el 3e3GaL o'
disboMpd iV edngls(10 2nlH))gnddtréBed wjth NaBH. (80 By, (1558 @ntd)l). The mixture is

stnﬁé((?gpé(gé%m h t%af(frg t?% reactl queﬂche({ \Hltrr Water 'I;pe m&dure is extracted

twice \Aﬁthzﬁﬁoaraﬂihammbmeﬁlqxtréetmtmy(brmhetnamg}'lihe crude product |s purified on
| anna- Lam , ' f

ol eSSBS P08 %5 AT, g poloures

oHah(d—I\,{[WFiR( =21.62.)n)in, amm*ydmaej@npm tR 20DG1): A1BO0 ol 3 6.5 Hz, 6 H),

1338 L5 7 TPt L JhRebt 43 G TP RRALE RO RraR: 24263

H)i 8.43t(5r3 €l 263 (d, J ©17.0LHh, beH)oZ 80i(d, J s TC®RleentH)aB 8d-4.05 (m, 4 H),
R 52 4SS 0 ot S5
concentrated and separated by prep. HPLC to give the
Example 56
2-{2-Ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxymethyl}-propane-1,3-diol
2-{3-[4-(2,2-Dimethyl-[1,3]dioxan-5-ylmethoxy)-3-ethyl-5-methyl-phenyl]-[1,2,4]oxadiazol-5-
yl}-5-isobutyl-4-methyl-pyridine (200 mg) is obtained as a colourless oil in analogy to
Example 1 staring from 4-(2,2-dimethyl-[1,3]dioxan-5-ylmethoxy)-3-ethyl-N-hydroxy-5-
methyl-benzamidine (281 mg, 871 umol) and 5-isobutyl-4-methyl-pyridine-2-carboxylic acid
(200 mg, 871 umol); LC-MS: tz = 1.24 min, [M+H]" = 480.20. This material (200 mg, 417
umol) is dissolved in 4 M HCl in dioxane (5 mL) and the mixture is stirred at rt for 18 h. The
solvent is evaporated and the crude product is purified on prep. TLC using heptane:EA 1:1
to give the title compound as a colourless oil; LC-MS: tg = 1.06 min, [M+H]" = 440.05; "H
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title conmpound (23 ng) as a reddish oil; LGMs tR =
0.89 mn, [MH + = 466. 05. Exanpl e 53 Et hanesul fonic
W@2006/109872 PCT/TB2009/050749

(2-{2-ethyl-4-[5-(5-1sobutyl-4-nethyl -pyridin-2-yl)-
[1,2,4]oxadiazol -3-yl]-6-nethyl - phenoxy}-et hyl ) - am de

R EbRLEL B I AR ER 0T -SEbSEhS a0 (m 1 1) 227

2. :g}g@neﬁwszwmd@ pavasss ngs@és td, (J]=67'BQ-|Z lzoﬁ) n_mzi aq urt 7.8 Hz, 2
red at

H)c%ﬁéérﬁ“r(é% et S Epdrat-adi g h')r 584 (ﬂPLti)J 9@ d THngod . 1)
8.35 (s| €Hgonpound (5 ng) as a colourless oil; LCGM tR =

1.14 mn, [MtH + = 487.14. Exanple 54
N-(2-{2- ethyl 4-[5-(5-isobutyl -4-net hyl -pyridin-2-yl)-
E)Jahﬂeﬁfoxadl azol - 3-yl ] - 6- net hyl phenoxy} -
'lE\)N N -di net hyl -su] fam ¢ aci d am de
(3)5,61% thov-4oko- @HéO'%‘GMEt‘)mF&hWrP%ﬂﬁrﬂ) “llg2: ﬂlfdedng' “¥rylj-6-methyl-
ph@ﬁBk)}} SubthY B d-glopan-2-8P4 nmol ) i n acet onitrile (2
N, N- di net hyl sul farm)éé(?chl oride ?%#279 nmol

a) |T§ B gelition ?ﬁ@erﬁ%%“@dﬁ% mpleeel Q156'0‘9C8 mph iR, 'SOHHQPa”d (10

ml_%OAn\de@N A& N‘Ieftbm\(@qinng @%&l&&ﬁyo‘nhs (QJQJH%PQ%%Fnol)Ss gdded. The
purified ive the titl onmpound

mixgyye |g§t|geqvﬁt |ftéors1(§|h geforecpthgrposion, o_{éR}ﬂapichlPrmJ}Lqune (249 mg, 2.69
mrﬁ@lz |s]-3ddé0H SNM% %n@%ue}% &t HQOI( Q4 h! TT]eGrn&tlJ?BHjls @lllﬁ"&;d with EA and

wasged g/ltpbwatgr Z[Jpe(cgg extigyt |3200613er(taateq]a -]?hegcnge pgqu.Dct is purified on
%3 ;5TL(C9 é)llates uglng|Z he%té'rl)e- ER. 8793(% %\}@ 2%3 ]S,g-@oethy] 5methyl-4-

oxp;aqylrp@t’ho&y Ip._|)|)enylj -8, 43@<ad[@zp.b5 yI];u5ggpb(Jg/I 41“n¢151yl pgrigige (433 mg) as a

coidhrleé §|5L(:SMth E) 1. 1RHTMeHP = 408.09. o
2- Et hyl - 4- % (5-1sobutyl-4-methyl -pyridin-2-yl)-[1,
2 4]oxad|azol 3 yl]-6-net hyl phenoxy}- propane-1

b) ’(:0\3sc§iut%1 JQh@ aﬁ&y&%b%eolﬁtetnlﬁ@dlﬁ @Lfﬂg & rﬁélﬁ}rﬁph?%e’r%ethylamme in

In acetonitri

watey, (2472 aﬂ‘ﬁdtﬂl\)lF (&b ndusdstisredait 8Tt jar 1§m b“h@ﬁall\/@m\ta$ Eerro@?ed in vacuo
angghe %gjﬁﬁrﬁ%&ct s5s ggﬁé’d bJEﬁﬁp H @rt% \?e ﬁ’l%'tﬁlgecgn@%uﬁds% mg) as a

e mXx ure IS EA an
reqgigrhoilvaEevS: trliheo8.)9ljllrhéMt*HIau:‘-t4?r9507concentrat ed and the
crude product is purified on prep. TLC pl ates using

hept ane: EA 4:1 to give
Exanige 88 hy| - 4- [ 5- (5-i sobut yl - 4- met hyl - pyri din-2-yl) -

1-{2-Ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-3-((2S)-2-hydroxy-ethylamino)-propan-2-ol

A solution of the epoxide intermediate of Example 57 (step a, 25 mg, 61 umol) and
ethanolamine (19 mg, 18 umol) in ethanol (5 mL) is stirred at 60°C for 18 h. The solvent is
removed in vacuo and the crude product is purified by prep. HPLC to give the title
compound (9 mg) as a white solid; LC-MS: tg = 0.87 min, [M+H]" = 469.12.

Example 59

Ethanesulfonic acid ((2S)-3-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-
[1,2,4]oxadiazol-3-yl]-6-methyl-phenoxy}-2-hydroxy-propyl)-amide

A solution of the epoxide intermediate of Example 57 (step a, 25 mg, 61 umol) and

ethanesulfonamide potassium salt (27 mg, 184 umol) in DMF (2 mL) is stirred at 60°C for
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[1, 2, 4] oxadi azol - 3-yl ] - 6- net hyl - phenoxy}-mal oni c acid

di mnet hyl ester (95 ng) as a colourless oil; LGMs tR
we2m9APsm n, [ MiH + = 482.01 . This material (BGI/mpH09/050749

197 mmol ) is dissolved in etQ%nol (10 nmL) and treated

with NaBH4 (60 ng, 1.58 mmol )" The m xture is stirred

00C for. 1 h before the reactign is ench.

18310 OBt imretave (ovaskp paf Fci P oL R HeRneh Y pike- HPLC to
giveahbtitecorapdunaqs sng) a8 acsaieelsss ait; @ C-MThig ct.0denipEHt= 517.12.

is purified on prep. TLC plates using heptane: EA 1: 1

to give the title conmpound (44 ng) as a colourless
Example 6C-M5: tR = 1.02 min, H + = 426.01; 1H NWR

g St inviags %ﬁéeoautvb?meeh% wd*%zﬁiw iz gadlingol 3-gis-
méth’g_il-ﬁhéTbxyIZ-ZHl)ydraxy‘l-ardwmrﬁlnld) fr&)léﬁlc(a:,ld melthyl e2td3 ( d,

A %qlﬂ]ﬁloqu_ﬂhl_équo%ﬂa@rzrﬂgg atg%’f_ E%a@pl?ﬁz’s% ('%Ze’g)az 1%_% ’gg;s @82} LL%'OBSB alanine
mé’ﬂ%yl e%te?angﬂ%chﬂorlb% (193 By, (B6 dmbl) .an8-tRéth{idmink 13 mg, 920 umol) in
mqhqnp] & m‘p Ls4sI|[r§d @56@ %f@ut29|h. Zhﬁéfﬂﬁ?qﬂ |§,9qmqj4eﬁ nzy?q:go qn_'g the crude
pr@du%] G?é(agﬁj'rlﬁé@ldr?’ g, - Prareditigl RGP DEB LBt drol PlePaBegide the title
COQLD{)BW{ @3('729)218[3# prieuTiass pil;, L43- Msca%an!)@ZywﬁeWﬂWyf 531.48hy|

-5-net hyl -phenyl ]-[1 , 2, 4] oxadi azol -

yl }-5-i sobutyl - 4- nethyl pyridi ne (200 ng) i s obtained
Exagipde 641 ourl ess oil in analogy to Exanple 1 staring

3- (f(is)DS fo- é%ﬂZquIGHBﬁut%IM methyl-pyridin- 2 yI) [1,2,4]oxadiazol-3-yl]-6-
di oxan-'5-yl hoxy t hyl - N- hydr 5
mﬁbvhwewkarhvaﬁr% eml'«rrgmo PIOI?iﬁBlC)a

A SolLRRAPSH HE AnPBEAY be deHFE% B38-(33 ‘ﬁ?g b@f)ﬂn‘uﬁﬁ Rt AP mL) and 1 M
nmng, 871 mmol),; LCG-Ms: tR = 1.24 n, [MrHl + = 480. 20.

aqTNeQHNdtrek )i iaistitexdat répr 1817 Thewsithanokisdiveseiatesd therremaining solution

is F@trdhg cﬁb?éﬁ&\ﬁ% (N ) HERdnGhRe m»’&&%ﬁg sgﬁar%ﬁédrtg}ﬁ%eﬁt HPLC to give

ol vent 1S evapor at e ]
thqntlﬂmg@mp¢@dp@6|mgb@s eanplieeqplldTL@M&utnq f8ptrainefMeAl] = 497.08; 'H

Nl\h%(@blfﬁb?tfgé td [/mef_?'ﬂ%% Xgof‘g%?t %Q'I\flv&R‘H(zC%a)og b3 (@%Vﬁ 7.0 Hz, 1
H)(2134£s 3 1), B.44s, BHMR,601(d3d =(*-3 H3, 2HY,.Z65-L. 83$mH§L H), 3.18-3.40 (m, 4

H)l—ﬁ %923291@8.2 (éTHg,JzLé'Q 4.5 (A 10(3) 320 %H—rzH} 95%?_031%;%7%&%1 H), 8.51

(s, ] &).7.8 Hz, ,394404(m4H) 4.05 (d, J =
Hz, 4 H), 794(3 1 H, 7.95 (s, 1 H, 8.09 (s, 1H)
8.55 (s, 1 H. Exanple 57

Ex@B8)pld 62 2- Et hyl - 4- [ 5- (5-i sobut yl - 4- et hyl - pyri di n- 2-yl)

(s)-82- i X637 Ytryi-ptbpy s TREAY|-BPFRRXY11-[1,2, 4] oxadiazol-3-y1}-6-
methyl-phenoxy)-propane-1,2-diol
2-{(R)-3-[4-(2,2-Dimethyl-[1,3]dioxolan-4-ylmethoxy)-3-ethyl-5-methyl-phenyl]-
[1,2,4]oxadiazol-5-yI}-6-(1-ethyl-propyl)-4-methyl-pyridine (42 mg) is prepared by coupling
and cyclizing 6-(1-ethyl-propyl)-4-methyl-pyridine-2-carboxylic acid (67 mg, 323 umol) with
(R)-4-(2,2-dimethyl-[1,3]dioxolan-4-ylmethoxy)-3-ethyl-N-hydroxy-5-methyl-benzamidine
(130 mg, 420 umol) as described in Example 1. This material is dissolved in dioxane (5 mL)
and 2 M ag. HCI (1 mL) and the mixture is stirred at rt for 16 h. The mixture is concentrated
and the crude product is purified on prep. TLC using DCM containing 10% of 7 N NH; in
methanol to give the title compound (25 mg) as a pale yellow glass; LC-MS**: g = 0.80
min, [M+H]" = 440.27; "H NMR (CDCls): §0.85 (t, J = 7.3 Hz, 6 H), 1.32 (t, J = 7.3 Hz, 3 H),
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3- et hyl am no- propan-2-o0l a) To a solution of the
conpound of Exanple 32 (315 ng, 896 mmol) in

wo s@pnaegsanol (10 m.) and 3 N ag. NaCH (2 ni),PCT/IB2009/050749
(R) - epi chl or ohydri ne (249 wg612.69 mmol ) i s added. The
m xture is stirred at rt for "18 h before another

RS 2T eS0T T HE G Blor £ P % Wm . d 823,00 (m. 5

H)Pd X84 (ng 1cH), ai1eds v Hi) 784 @nd Hyvasde e, wiH)hg . vatsr. HThe
org. extract is concentrated and the crude product is
purified on prep TLC pl ates using heptane: EA 7:3 to

Ex@impte B3[ 3- ((S) - ethyl 5- et hyl - 4-

| PR AR 3 AT B

6- rhé}Hprhbﬁb)w);IZ Hﬁirﬂk%prbwwmydrd%aé&amm)e A sol ution

he abov oxi de intermnedi ate
TS g (8 TS b BPS(S B OSSR pesanfyip t-ghih-propyiy4-
methyHpyRGineR-c3xyiOr adi§ 167 They, sa28enimdlp &edOWeES -8 2-ethyl-4-(N-
vacuo and the crude product is separated b rep. HPLC
YA NGBt BRIV YA D4R ORY -8 PGy pgtamide (137
iR T E Qq b eV = !
O S L o L Freminen s

NI\QRAiq:@Qhﬂ,Ja&%’:} thy|7}5 gzr@ﬁ%yu Fhénbxy)3 Hz, 3 H), 179 &/qumt J=7.0Hz, 4
3 t t
H)b%.@téﬁé)sﬁ ‘gje XY Bbﬁg%d‘% ?Ez%ﬂ!fq 3527( (20, 57"595‘2.%3 (m, 3 H),

e ep i at e of
4.1y4-26 (, Bn*rbl ¥. 111|ﬁth€tﬂwéﬂrl§tL a)ng16 19 1nig ) 718 (ﬁmrbIFb) 1.81 (s, 1 H), 8.00
(Segnenol (5 M) is stirred at 600C for 18 h. The
'solvent is renoved in vacuo and the crude product is
purified by prep. HPLC to give the title conmpound (9

E 18Sed te solid; LGMS: tR=0.87 mn, [MH+ =
%%ﬁfé§6 E&gﬁple 59 Ethanesulfonlc acid
hy |y pyri di n-2-y

-. et § 2- hydr oxy-pro
pyI) am de™A sof uttpn oN the oxi de |§%érnediate of

Exanpl e 57 (st 25 nYR; ) and

et hanesul f onam de potaSS|un1saItb(27 ng, 184 mol) in

DVF (2 nL) is stigred at 60 C for1l8 h. The solvent is

removed i n vacuo and the crude product is purified by
ThBrfelIbwnfrElE@ammeglaré dréyaréd irl ana]@gwmlﬂﬂarﬁ@e r6g) staging from 6-(1-ethyl-
pr(g(g/lp 4'; So?iy %yrldlne ECN%OXWIC a(::L|d O7anr(rj1 the ap'ﬁ'.‘]roprlate 4-(2,2-dimethyl-

[1,3]dioxolan-4-yImethoxy)-N-hydroxy-benzamidine

LC-MS**
Example R. Ry R. tx [min] [M+H]"*
64 H CHs; CH,CH3; 0.78 456.32
65 H CHs; Cl 0.78 462.17
66 H CHs OCHs3 0.75 458.29
67 H OCH; Cl 0.77 478.18
68 OCHg3; H H 0.68 444 21
Example 64

"H NMR (CDCly): §0.87 (t, J = 7.3 Hz, 6 H), 1.33 (t, J = 7.5 Hz, 3 H), 1.79 (quint, J = 7.3
Hz, 4 H), 2.09 (t br, J = 5.3 Hz, 1 H), 2.41 (s, 3 H), 2.72-2.81 (m, 4 H), 3.82-3.94 (m, 2 H),
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Exanpl e 60

3-((29)-3-{2-Ethyl -4-[5-(5-isobutyl -4-net hyl -pyridin-2
WO 200409872, 4] oxadi azol - 3-yl ] - 6- PCT/IB2009/050749

met hyl - phenoxy} - 2- hydr oxy- pr %gyl am no) - propi oni c acid

nmet hyl ester A solution of t epoxi de internedi ate of

3 et I Re 2 r ShE G Ll 3120 11 130rS 50 raet Y i 771 (€, 4=

2.3 Hizet RY 17208 81 9.37.98)(s, 920. ol ) in nethanol (5 L) is
stirred at 600C for 20 h. The solvent is renoved in
vacuo and the crude product is purified on prep. TLC

Exphidleés6%to 1) DCM net hanol 10:1 to give the title
conmpound (53 ng) as a colourless oil; LGMs: tR = 0.92
mn, [MtH + 5 11.18. Exanple 6 1
3-((2S)-3<{2-Ethyl -4- bS 5-isobutyl -4-net hyl - pyridin-2
-yl)-[1,2,4]o Nazol 3\I] 6- R, @]
met hyl - phenoxy} - 23 Kr—r OPyT ani no) - prog\Qn)@Hamd
A sol ution of Yhe/conpBund Pxanphe B0~K53 ng, 101
mol ) in ethano % M@q. BaOHH( 1 nl) is
stirred at rt ipr 18 h. The ethanol i SOHvaporated, the
remai ning solution is neutrall?ed by adding 1 N aq.

TheGblovangl E&er)rébﬁr@ rpﬁe;ta&ecﬁ ﬁpalﬁélb@ﬂtobﬁxeﬂﬁ@@ 62|‘Efbt(t3n§ @rom 6-(1-ethyl-

ive the title conpound ( rrgd sol
pr‘??%')l\ﬁ‘sme{*ﬁxlé Py de- %Cﬁrbo[x)(}iﬂ—ﬂ‘c'dr nd 4@97 aB@OF’EFFier@\)P%’d(f @B 43-hydroxy-

3-[4-N- BaminfidSyl nox | (dmidd. = 7.3 Hz, 3
[ ( r%ard)s(%ahre%'?' Jéy-me rf?) proéy}z%ez %‘4 (s, 3 H, 2. 44

2.60 (d, J =7.3 Hz, 2 H), 2.65-2.83 (m 4

, 3 18 3 B0 (m 4 H, 3.82-3.96 (m 2 H) ‘Gé,ﬁgM 1
m Ek le 7t 88R(s, [1 7. 92R(s, |1 ,

5(3 LExaible 7 SORSS: O " 4 frvin [M+'FP1
(B) - 3602- Et hyl -Hi- {5 [ 6He1-|eCHyCHpI opyl P-74- met hyl - By8i8d
bt bl phenba or opeciia 2 S| 078 199.2
2t { (RYA3-[ 4} (2,1- Di jnefhlgl -[ 1 Cl 0.75 519.25
, B] di exol an-4-)1.l| met hog; -3- e@@bq!; 5- met Q- phenyl ] 515.20
[ 52 4toxadrazol=5"yt}=6-( I=ethyt=propyt)=—4nethyt=pyt

idine (42 ng) is prepared by coupling and cyclizing
Ex@mple 69 hyl - propyl ) - 4- net hyl - pyri di ne- 2-carboxylic acid

HOMRTB OGS TB8 Al b s B NS QI TR U T b 8 e 7 ot V= 7.3
Hznaam) di3ses, 3 H), 2.71-2.79 (m, 3 H) 2.92 (s br, 1 H), 3.45-3.56 (m, 2 H), 3.76-3.81
(m, 1 H), 3.84 (dd, J = 9.5, 6.3 Hz, 1 H), 3.90 (dd, J = 9.5, 4.8 Hz, 1 H), 3.99 (s, 3 H), 4.19-
4.24 (m, 3 H), 6.85 (d, J = 2.3 Hz, 1 H), 7.07 (t, J = 5.3 Hz), 7.71 (d, J = 2.3 Hz, 1 H), 7.90
(s, 1H), 7.91 (s, 1 H).

Example 73
4-{5-[6-(1-Ethyl-propyl)-4-methoxy-pyridin-2-yl]{1,2,4]oxadiazol-3-yl}-2-methyl-6-
propyl-phenol

The title compound (3 mg) is prepared by coupling and cyclizing 6-(1-ethyl-propyl)-4-
methoxy-pyridine-2-carboxylic acid hydrochloride (64 mg, 246 umol) and 4,N-dihydroxy-3-
methyl-5-propyl-benzamidine (54 mg, 259 umol) as described in Example 1; LC-MS**: tr =
0.88 min, [M+H]" = 396.29.

Example 74
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(130 ng, 420 mmol ) as described in Exanple 1. This
material is dissolved in dioxane (5 nL) and 2 M agq.
WOB09/1098721L) and the mi xture is stirred at rt PCI/IB2609N50749
The m xture is concentrated d the crude product is
purified on prep. TLC using containing 10%of 7 N

8 o BT Sl indt b SRS e Bbe S o
methg§iPhehbixy -B-HdroXy=p¥dpy))-2-hPdibixy(dcetanide 7. 3 Hz, 6 H),
Thébt?lgfg)h@ogqu: (%’Z r%pWsZprgggp(eg %yé%%%%ggfizcé:h%gg a\%yléibﬂ?§-isobutyl-4-
methddyAdiR82(darbdxatidingt . (48- g 2198 Mumdl) Hyith B-ekByI4s](S)12-hlydroxy-3-(2-

7.91 (s, 1 , 1.92 (s, , 8.00 (s, 1 . Exa e
hydrpxy- agetylaminl_c?) propoxy]-é-methyl It:_)benzoic acid((60 mg, '_?93 umolr)mas described in

Ex%lm[p(esi 1&- I(/I% himdbs‘r‘mrﬂ 5[1\/[+ﬁin*(44§2 !?éf' -propyl) - 4-net hyl - py

di n-2-yl] 2, 4] oxadi azol - 3-yl }-
6 met hyl - phenoxy) 2- hydr oxy- propyl ] - 2- hydr oxy-acetam d
e The title conpound (35 ng) is prepared by coupling
and cyclizing 6-(1-ethyl-propyl)-4-
Exnmm«ﬁSpG}TPnﬁ ﬁ@ax-t@@leﬁerwneé%cvaiugm my, 323 nmol)

S 2-eth Nhwvdr
ST M Thghasrn i RO B DR N R AR B 44257 in @ fna
volubi®/ ofmgoo %Quﬂiﬂi@h)en&ﬁalﬁ@mpabﬁd)_ns rbf Exra0pdetis lexpk&_si}v@*recombmant
bbb, ARty os e S m BN SRS St o necr
(FIURali 11378)) 55V g€z (Fidkd;)63084)38.105 BSA (H)alblé’ché& (12663®), 1 uM GDP
H, 2.70-2.80 (m 3 , 3.48-3.56’\8[\;@ 3.75-3.93
(Sigia. &-H27).£2-2%-2M8e (F%ka341.®44) 201 GTB@ (Agnershgm Bjosciences,
SJ?%2O)7T&§ p(—fsrs 714 H}est co%%o&ﬁds &re"glfscﬁ\ie%lar{osdllujteﬂnl 1&)"@%MSO and

les 64 t 8 The oW n es are
preyinepbated at rpcuirméer@@qrahuce E»zéa@ﬁn@ ig 2l 5§tHi|qf |tfrﬂgabQV@nassay buffer, in the

ts y b r
ab %rlgcée ogn?_{}he p%f%eorpa?id@ ﬁ§%QP¥3d§ ﬁ]% a%(s)é%yls ifcubated for 1 h
at [l , TBbdas35p lis terdhingdtae b acayigfeNoh vy ﬁ@ay:’ﬂ(tlﬁ ﬁﬁ)&ﬂﬂedﬂon@ Multiscreen plate

(Mﬁp%)gg, l(l\ﬁ,?\lgéciﬁg(g\gﬁ%@?ggeﬁ&?rv?&?g ?r@é‘{ﬁ’ﬁ(#iafq] %p%gl'é%éqgg an 'the plates
ardlwasBe®Wwifht idercold] 16 rENBNHgIﬁP®4/N%H2m44@7(X°/‘E¥30%) l-ﬁlrled sealed at the
boﬁﬁm %ndggi![?r( g&(gthibl_%f %témﬁﬁlkp%%%c rat%;n( aqli)de |o§g|et1<aas gc{gr# %013621)
seglea éT'?-,thel thH) Mémblarfedbouhd2¥°8- (L"IKPySl ifhmeabu®d (ih d tdbCount from

Exanples 69 to
Packard B|OSC|ences

ECs is the concentration of agonist inducing 50 % of the maximal specific *S-GTPyS
binding. Specific binding is determined by subtracting non-specific binding from maximal
binding. Maximal binding is the amount of cpm bound to the Multiscreen plate in the
presence of 10 uM of S1P. Non-specific binding is the amount of binding in the absence of
an agonist in the assay. The ECso values of the compounds of Examples 2, 6, 7, 8, 11, 14,
15, 21, 22, 28, 29, 45 and 60 have not been measured. Agonistic activities (ECso values) of
all other exemplified compounds have been measured. The measured ECs; value of the
compound of Example 43 was greater than 10 UM. ECs, values of all other exemplified

compounds are in the range of 0.2 to 7600 nM with an average of 345 nM. Agonistic

activities of some compounds of Formula (I) are displayed in Table 1.
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The foll owm ng Exanpl es are prepared in anal ogy to
Exanpl e 62 starting from 6-(1-ethyl propyl)-
wa200et1brsy - pyr i di ne- 2- carboxylic acid and the PCT/IB2009/050749
appropriate 2-hydroxy-N-{2- hy%roxy-
3-[4- (N- hydr oxycar bam m doyl ) phenoxy] - propyl } - acet am

Tgf,lExarrple 69 1H NVR (CDCI3) : 0.86 (t, J = 7.5 Hz, 6
ame'1.31 (t, J=7.5H, 3H, 1.78 (quint, J = 7.3
I of B3PS m74-2.79 (m 3 H, 2.92 (s
rf"p%”:% pg. FH')”?] 3.76-3.81 (m 1 H), 3.84
(dd, J -195 63 Hz ERE 3.90(dd, J=9.5 4.8 H,
T @ 21.}1 124 (m 3 H), 6.85 (d, J =
2.3 Hz, I—h '7.07 =53 Hz), 7.71 (d, J = 2.3
Hz, 1 Hjz 7.90 (s 1H)2,.37.91 (s, 1 H. Exanple 73
6= —4=1et hoxy-pyridin-2-yl]-[1, 2,
4] oxadi 820l - 3- yI } - - net’tRl - 6- propyl -phenol The title

conpounqi;4(3 ng) is pre@afed by coupling and cycli zi ng
6=(t=—ethyt=p1 upyi FE4=—nethoxy- pyri di ne- 2- carboxylic
aci d_hyd@Pochl ori de| (64 3, 246 mol ) and

4, N- di hysgr oxy- 3- net hyI5-15 Pro

O [EAY

pyl - benzam di ne (54 ny,

Al
dS UcTolld

UCU UL E)\

LC- M5* * tR =

299 Mol n‘pl e 1;
0.88 mi ' [MH + 39e§3 $9. Hxanpl e
74N- ((2%)- 3-{ 2- Eth 44[ﬁ (5-| sobutyl - 4-met hyl - pyridin

S WY N N i T, S s IR |
z= YT )1 L, z, 41 oXat

O.LUI - JI-yl

hydr bke- pré

-6-

net hyl - Pfenoxy} - 2- pyl ) - 2- hydr oxy- acet ami de
The tltl5g compound (3211'rg) i s| prepared by coupling and
\,'y'\,l 2N hy\.u OXYy= 5— oubuty - 4-

met hyl - $Yri di ne- 2-car bé&ni dijne (40 ng, 193 nmol) with
3-ethyl 4-[(S)-2-h dro>g_>y23 (2-

hyvidr Aavevs_ At

) ) |JI UUU/\)’J

-5-net hyl - benzoi c aci d

(60 ng, 6993 mmol) jas déstribegd in Exanple 1; LC-MS: tR
= 0.95 gon, [MHH # = %&2 86 Exanpl e 75: GIPgS assay
to—determnre—ECS0values—GHPgS bi ndi ng assays are
perforngd in 96 wel | miZed ot | tler pl ates (Nunc, 442587)
ina fipgl volune pf 2@, |using nenbrane
preparatens—ef—CHO-eceH-s—expressi ng reconbi nant hunan
S 1P 1 r@ceptor. Assay &bndit|ions are 20 nM Hepes

(Fl uka, /24461 ) , 100 §\) NaCl

Example 76: Assessment of In vivo Efficacy

The efficacy of the compounds of Formula (I) is assessed by measuring the circulating
lymphocytes after oral administration of 3 to 30 mg/kg of a compound of Formula (l) to
normotensive male Wistar rats. The animals are housed in climate-controlled conditions
with a 12 h-light/dark cycle, and have free access to normal rat chow and drinking water.
Blood is collected before and 3, 6 and 24 h after drug administration. Full blood is

subjected to hematology using Advia Hematology system (Bayer Diagnostics, Zirich,

Switzerland).

All data are presented as mean + SEM. Statistical analyses are performed by analysis of

variance (ANOVA) using Statistica (StatSoft) and the Student-Newman-Keuls procedure for

multiple comparisons. The null hypothesis is rejected when p < 0.05.



(Fluka, 71378), 5 mM MyCl 2 (Fl uka, 63064), 0.1% BSA

(Cal bi ochem 126609), 1 mM GDP (Sigma, G 7127), 2.5%
worBO1(Bruka, 41644), 50 pM 35S- GTP gS (Aner she@i/IB2009/050749

Bi osci ences, SJ1320). The pH6 s 7.4. Test conpounds

are dissolved and diluted in fOO%)DNSO and

t f 300 Min jn 150 m. . .
A D d7B T PP o R oA BLsshEls o el aimdinistration
of g8. m@fk@ebf acidé tdotm)ooﬁdéaf Fbrmmlaaﬁﬁo(ﬂ'&ng&nsid@em%mystar rats as
n te ter mi nat
cofPatidaA BroR R aR oI (s K. MTATOSEPGaHTS 6 Y afer oral
admlmt@tlehlal/e pe&e meMchiEGIIorHGGﬂ the SIxeahphfisseddmpgvande $Tadle 2) and are

ron1Pac enc and t | ates are washed
{M CrANYE Y Ség/a%lgimﬂb - (70% 30% , dried,
seal ed at the bottom and, after addition of 25 ni
#oScintZO (Packard Bi osci ences, order# 6013621 ) ,
'ed on the top. Menbrane- bound 35S-GIP gS i s
pCo Queg d Bi osci ences.
E@S %ngfﬁg&go centrayphw% ? aqon|st [ nduci ng 50 % of
t he maxi hal specifjfc 358—GTP¢@S bi ndi ng. Specific
brnding—§s deternied by sugtgacting mgn- speci fic
bi ndi ng ¥rom naxi nal bi ndi ng. “Maxi mal Hi nding is the
anount df7 cpn1bound to the -BB%t i screen |plate in the
ptesence 1H0—mvpf—S—1P- ;Qﬂfspeﬁf+ff binding is the
anmount g% bi nding  n the abseffice of an |agonist in the
assay Bbe EC50 values of tM@%conpoundc of Exanples 2,
66— 40;;, 14 —15—21, 5 29, and 60 have
not beedCneasur ed. Agonlstlg %ct|V|t|e< (EC50 val ues)
of all a@sher exenp|ified coggeunds have been neasured.
The neasured ECsO-value of the conpound of Exanple 43
was greater than 10 nM ECsO val ues of all other
* ax ggH dafhiimstraiioRpounds are in the range of 0.2 to 7600
nMw th an average of 345 nM Agonistic activities of
some conpounds of Fornula (1) are displayed in Table
1. Table 1: Exanple 76: Assessnent of In vivo Efficacy
The efficacy of the conmpounds of Formula (1) is
assessed by neasuring the circulating | ynphocytes
after oral admnistration of 3 to 30 ng/kg of a
conpound of Formula (1) to nornotensive nale Wstar
rats. The animals are housed in climte-controlled
conditions with a 12 h-light/dark cycle, and have free
access to normal rat chow and drinking water.
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Bl ood is collected before and 3, 6 and 24 h after drug
adm nistration. Full blood is subjected to hematol ogy
wW@20090g098di a Hemat ol ogy system (Bayer Di agnostPCH[B2009/050749
Zurich, Switzerland). Al dat% are presented as nean
SEM Statistical anal yses ar & performed by anal ysis of
CIv.ari ance (ANOVA) using Statistica (StatSoft) and the
YMient - Newnan- Keul s procedure for nultiple
conpari sons. The null hypothesis is rejected when p <
0, 05. As an_.ex = able 2 shows the effect on
1. |®m%%“?&fwg‘“@ (l) after oral administration of 10
mg/ kg of some conpdunds of Fornulg# (1) toghornotensive
mal e Wstar rats ag conpared to a pf ani mal s
treated with vehicly anjy. Lynphoc
oral adm nistrati o have\been neasydred f\or 7 of the

exenplified g8 ds (T R) < 6 r ange
Qkh ary/aver age 0 / Table 2 : 3

of -35 %to -74%

h after adm nistrat Zainms 1. AYempund of the
Formula (1), Formul/a (1) wherein A repregents wherein
the asterisks indRtate the bond that is IRhked to the
pyridi ne group of Formul aggﬁl represents nethyl,
ethyl or methoxy; R2 repré&d¥ Lﬁlb\/drogen; and R3
represents C2-5- alkyl or G -4-al koxy; or Rl
represents C2-5-al kyl or d -4-al koxy; R2 represents

fd? ogen; and R3 represents methyl or ethyl; or Rl
represents nethyl, ethyl, or nethoxy; R2 represents
AC3- 5-a)l kyl; and R3 represents hydrogen; R4 represents
¥WES68€n or net hoxy; R5 represents hydrogen, d

-3-alkyl, og methoxy; R6 repr\fients - CH2- (CH2) nnCONR 6

1R62; -4 carpoxy- azet-i.di 3-_pFopi onyk, P
1-(2-car oxypy rolidinyl )-\ or \ /
O—N N—O N—N
wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (1);

w

R' represents methyl, ethyl or methoxy; R? represents hydrogen; and R® represents C.,.s-
alkyl or C,4-alkoxy; or

R’ represents C,.s-alkyl or Cq.4-alkoxy; R? represents hydrogen; and R® represents methyl
or ethyl; or

R' represents methyl, ethyl, or methoxy; R? represents Css-alkyl; and R® represents

hydrogen;
R* represents hydrogen or methoxy;
R® represents hydrogen, Cy.s-alkyl, or methoxy;

R® represents -CH,-(CH,),-CONR®'R%, 1-(3-carboxy-azetidinyl)-3-propionyl, 1-(2-carboxy-
pyrrolidinyl)-3-propionyl,  1-(3-carboxy-pyrrolidinyl)-3-propionyl, hydroxy, hydroxy-C,4-
alkoxy, di-(hydroxy-C1.,-alkyl)-Cq-alkoxy, 2,3-dihydroxy-propoxy, -OCH,-(CH,):-NR®'R%,
2-[(azetidine-3-carboxylic acid)-1-yl]-ethoxy, 2-[(azetidine-3-carboxylic acid Cq.s-alkylester)-
1-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid)-1-yl]-ethoxy, 2-[(pyrrolidine-3-carboxylic acid
C1.s-alkylester)-1-yl]-ethoxy, -OCH,-CH(OH)-CH,-NR®*'R®, 3-[(azetidine-3-carboxylic acid)-



10

15

20

25

30

3- propi onyl, 1-(3-carboxy-pyrrolidinyl)-3-propionyl,
hydr oxy, hydroxy-C 2-4- al koxy, di-(hydroxy-C

WO 2008169873 - G - 2- al koxy, 2, 3-di hydr oxy- pr opoxyPCFI2bD9/050749
2-(CH2) n-NR6 1R62, 2- [(azetl% ne- 3- car boxylic
acid)-1-yl]- ethoxy, 2-[(azeti di ne- 3- carboxylic acid G

-5-al ky| est
1303 B omine. 3. SAPEEIIE Foarboaios . y130idy pofys-alkyiester)1yi}-2-
hy@rolx{irgpexyl, | 2HhpéroBy- eqqppaxndunessaewbdx@c acid)-1-yl]-propoxy, 2-hydroxy-3-

[(piﬁ%@m%gf? é%“icdla}/ﬂéﬂ 351&3%?‘8%‘%&9? %I] propo&(}DZ %roxng?(pyrrohdme 2-

cafuoxdjc- deig) 1y Rprap obtyo 2yHyagxg>3y[{ pyrrolidine-2-carboxylic acid Cqs-alkylester)-1-

yl]yrtg) 3?‘;;}@&;#? @* i‘@ﬁ%@y dshyﬁg%gpg%lag&Hz-NHsozR“ ~OCH-(CHa)r

NHCORY o DCH L CIRyOH eCHENAETR Gar boxyl i ¢
acid)-1-yl]-propoxy, 2-hydroxy-3-
[ (pyrrolidine-3-carboxylic acid C
R®1- tembdaniteshpirpgdn, yln]1et|aylppemyL, 2-hydroxyethyl, carboxymethyl, 1-(Cy.s-

a'@kﬁgﬁ%&oi%ﬂﬁi'%& ér rolidine-

85%9xye hyl, E in?ﬁaﬂPﬁé%f’Lci)x%/)ethyl, 2-aminoethyl, or 2-
me2h it noathye:- [(pyrrol i di ne-2-carboxylic acid C i

ez D-al k ster)-1- propoxy, -OCH2-(CH 2)n- NHSO
Rzﬁé’é‘?se%/‘@d?- QSH%4 %)4 2- N HSO 2R 63 , -OCH 2-(CH
R®2)epredshitsQR _Eeftkyl, methylafXoid, thQia i), oftinZthyiarkinEOR 64 ;

Rs%@ﬁgﬁgzgﬁgr%xp%gt‘hw gméij H%}hé{h}ﬂ (eat&mXcl)rggthyl, methylaminomethyl, 2-
anahdethye aor Renigthpatrtind-ethigl: car boxyet hyl , 2- (G
-5-al kyl carboxy) et hyl, 2-am noethyl, o r 2-
met hyl am no-et hyl; R62 represents hydrogen, o r
n repicByhts tHGidtagept .ag@atsd G _3- al kyl , net hyl am no,
et hyl am no, o r dinethylam no; R6644
rreepprreesseennttss hhyyddrrooxxyymeett hhyyl |,
R'2eprbyehto kydrba, meiingl ooomdtoy| , et hyl am nomet hyl , 2-
am noethyl, o r 2-nethylam no-ethyl; n represents the
integer 1, or 2 ; and R7 represents hydrogen, nethyl
or@alts thbteof.0; o r salts thereof. 2 . A conpound
according to claim1, wherein A represents wherein the
asterisks indicate the bond that is linked to the
2. py corpaumdgicooningfto keraim| @hgrejn; A cepresemit s t hereof . 3 .
A compound accgrding, to cI aim 1,* wherein A represents

risk indicates the N 3
A

N—O
wherein the asterisks indicate the bond that is linked to the pyridine group of Formula (1);

or salts thereof.

3. A compound according to claim 1, wherein A represents
*

- /N -
T

O—N
wherein the asterisk indicates the bond that is linked to the pyridine group of Formula (1);

or salts thereof.
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wherein the aste ond that is Iinked to the pyridine
group of Formula (1); or salts thereof.4. A conpound
w@ewonelismy to any one of clainms 1 to 3, wher ei PCRIB2009/050749
represents nethyl or methoxy,6 R2 represents hydr ogen,
and R3 represents C2-4-al kyl 8r C1- 3-al koxy; or salts
thereof. 5. A conpound according to any one of clains
1to 3, wherein Rl represents C2-4-al kyl or
4. dA&oaidoomy acEdingpo esemine d1y>darm|ernto :anme%mrmprees&ehts methyl or

or alts t her eo r di
RGN BpreRaier i ROGeG Sind R R RSRE L PUYLRE & 1-akony; o salt
tharedhyl , R2 represents C4-al kyl, and R3 represents
hydrogen; or salts thereof. 7. A conpound according to
any one of clains 1 to 6, wherein at |east one of R4,
5. RSCamdoWd SE@PrESE T snyeorgy ofupaimkhieto 3, arerdiy R ogedseras C,.4-alkyl or

t f. 8. A f
CratlioRe R PG oo GRY BRI R sPa et §rr‘fﬂ%é*erﬁo%£¢¥'tsaﬁ§n%é
and R7 represent hydrogen; or salts thereof.
o RS HIALI D AR 54 LB s o,
reftéséhtaClalkyloandrRE haprysenanioy dbgenepr esteniiesesrfet hyl or
chloro; or salts thereof. 10. A conpound according to

any one of clains 1 to 9, wherein R6 represents
7. - d@3mpEin) accofdR®> diY6@he of claims 1 to 6, wherein at least one of R*, R® and

71- rbo i nyl)-3-propi I
R oy s G By Fg gD S B op R gt 1. |
(3-carboxy-pyrrolidinyl)-3-propionyl, di-(hydroxy-G -
-al kyl)-CGi . 2-al kox 2, 3-di h 0 I OPOXM,
6. T amtotbiAcho Rl 9K ond of pATR T Ih e B Rl saprprants methoxy, and
R°anid R’ -réprebént ety bogyn; &2-shitathetdodli ne- 3- carboxylic acid
C -5-al kyl ester)-1-yl]-ethoxy,
2-[(pyrrolidine-3-carboxylic acid)-1-yl]-ethoxy,
9. 2 bémpysural éodbm@omyhm&df tkainaci tb 6, wherein R* represents hydrogen, R®

rer%ﬁ_%%tg g‘,lf%/-l ilgfln%ﬁtrl)%&ge%cg %se@%ﬁ%gmoro%sy&hereoﬁ
aci d) - 1-yl ] - 2- hydr oxypr opoxy, _

102[A{< a%nérgc{ugg aciorérnj%?ég%érl?%év%ﬁ@g iy :9,5\_/vherein R® represents -CH,-(CH,),-
CONFh@?R?Zo)dy(3336ﬁ't§q&y¥azeirdrrdjlﬁ®fpﬂ}pﬁrmybO%w-d:alb@qri-mil)'m_lldiyjrl]-?)-propionyl, 1-
(3- éﬁl?}%x;é%%ry(ﬁrgdgr% Xr%pr&;p* ( PY§ p(glxrlyg;(}g-e1.?—5&%-%%(-%,%)%, aCI2(,13-dihydroxy-
prdposty O-QCI—IB;([CXI-Q)(]FMRWIR??] 2-@(92etﬂﬁ1d93>)&adblogylrc acrd) 1-yl]- ethoxy 2-[(azetidine-
I e T e S LT
2-[{ (YGidRdiREHE Ay bdziiR: W@Aalkwnstaahryq ettty e @ CH,-CH(OH)-CH-N R61R62
3-[(azetidine-3-carboxylic acid)-1-yl]-2-hydroxypropoxy, 3-[(azetidine-3-carboxylic acid Cq.5-
alkylester)-1-yl]-2-hydroxypropoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid)-1-yl]-
propoxy, 2-hydroxy-3-[(pyrrolidine-3-carboxylic acid Cqs-alkylester)-1-yl]-propoxy, 2-
hydroxy-3-[(pyrrolidine-2-carboxylic acid)-1-yl]-propoxy, 2-hydroxy-3-[(pyrrolidine-2-
carboxylic acid Cy.s-alkylester)-1-yl]-propoxy, or -OCH,-CH(OH)-CH,-NHCOR®:;

or salts thereof.

11. A compound according to any one of claims 1 to 9, wherein R® represents 2,3-
dihydroxy-propoxy, or -OCH,-CH(OH)-CH,-NHCOR®; or salts thereof.
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11. A conpound according to any one of clains 1 to 9,
wherein R6 represents 2, 3- di hydroxy-propoxy, or -OCH
WQ@200B11®y2 CH 2- NHCOR 64; or salts thereof.12. PBCT/IB2009/050749
conmpound according to claim ]695el ected fromthe group

conS|st|ng of :
ri d]1 n- 2-

12y |A) éctnipc&m&]a(g%[a%gi% Flg yls]e'egtoe%l%ro)én the gro&phgonSF%Yn
met INL{(SpBEReRy}-4-25-(BLRboXtY - rmeyl-py i 2 af)a X 2; @@ﬁj&ﬁbldieyl] 6-

R S B R P A fydr @8 aCetaride! S MY ! - Pyr din-2-
net hr\y (SPBQE@KW} 475 W@bbmyl eprr@pwll byr%myq/r)que @@@Hm%yl] 6-
mé@?&%ﬁ@&}] 5%1%}{(%@ prct)}}g/ﬂ Zoﬁ(ydrg’xy{ace[tasm 86 ' sobutyl - 4-met ho
1, 2resadi-aBiz-yabd-2efodbnsstoy4phenosydyraepy)) - a
1 AR G030 2 & ey R - RS2 Bt y - 4- et ho

XY - [Rytiyidedxy-Ne<{ (B)-R-hydroxy-3-{4-[5-(6- |sobutyl -4-methoxy-pyridin-2-yl)-
[1, %]Zl{j%qﬁ%iéc))(l-aiiqyljaf% dlme%yﬂ phenoxﬂ propyl)yace ahn?l oxy} propyl)-a

N- ( (\S)(SB3{2-cttyhy[5-46-[sDb(tl4- mltnwyipyﬂdumetwpme fgxadikiAot-3-yI]-6-
m‘?%‘f W[e %ﬁﬁ%@?&%bﬁ% )dik}%ﬁ )S'p%e)tarﬁ'dﬁydr oxy- acet am de;

(S) -(S)~$44 [55(6€|§otblﬁydmum¢’[hoﬂy -pRAdIoRYA)HY 13l 4loxadRazpl-2-y(-2,6-dimethyl-
phbl%é)g} BTQpa qoj dl%| yl]1-2,6-di net hyl phenoxy}- propane-1

( R) {R)-822-ethyii-{3HT-BolGtyl-4 olathyypyritinretyy I 2N dxadiaaol23-yil-B-methyl-
pheémgfgrc]pa q Zaéloll 3-yl]-6-nethyl phenoxy}- propane-1

(S) {8)-§-22-ethyd % (F-ivelidyl-b oty byridtireRiyhy 1, 2 @dxadianel23-yil-B-methyl-
pheémg{fgrclpa q 2a5|o|| 3-yl]-6-nethyl phenoxy}- propane-1

N- ( (\NSY(SB3{{2-cttyhyl[5b- [sttﬁtﬁI-4 sethyl-pyridin-281)HY 2;400xadizo-2y1]-6-

-1l 2 4 di azol -
e P S RO 1S PRI BBy i oxy- acet ani de:
3- { 3-etdiyyl-445{(5-iddbuiys ooty I-pgridivt2dag }-F1 24 Jorkh diaZzol-gHy) |-d-thethyl-
2,4 di,azo hyl henyl}
PR A L BB N P oriRe: ” andl
3-( 33-({32{2&11%}&'—14 [B-($-Ts00btyl- w’mﬂﬂiw-lpyﬁdllmt-ﬁ)/m 204 oxatiiaroR3yl])6-methyl-
oxadi azol - 3-yl ] -.6- net hyl phenyl } -
ph%%}pf’%’ﬂ{? -pbqpécgf{%%ql acid; or salts of these
or egltgpafuimsts. coi:&mouﬁds:on'pound according to claim1
sel ected fromthe group consisting of:
13. A compound according to claim 1 selected from the group consisting of:
2-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-y1)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-ethylamine;
3-(2-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-ethylamino)-propionic acid;
N-(2-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-yl)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-ethyl)-2-hydroxy-acetamide;
2-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-y1)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-propane-1,3-diol;
(S)-1-{2-ethyl-4-[5-(5-isobutyl-4-methyl-pyridin-2-y1)-[1,2,4]oxadiazol-3-yl]-6-methyl-
phenoxy}-3-(2-hydroxy-ethylamino)-propan-2-ol;
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2-{2-ethyl-4-[5-(5-isobutyl-4-nmethyl-pyridin-2-yl)-[1

, 2, 4] oxadi azol - 3-yl ] - 6- met hyl phenoxy}- et hyl am ne;
WR2(024¢B72t hyl - 4- [ 5- (5-i1 sobut yl - 4- et hyl - pyr i dPCF/BB2909/050749

[1,2,4]oxadiazol -3-yl]-6- ma%yl phenoxy} -

et hyl am no) - pr opi oni ¢ aci d;

Pl( %t GeSifie 4 %cﬁ] ' 2f’(ﬁﬁ%gg-%thgﬁ%%}sgiEéftfuityq-iﬂrﬁgth?}l'-;?y’ridin-z-yl)-
[1,gl4ﬂ‘tyda)jiaﬁolr&lgl-ﬁm}ethgﬂ%algﬂﬂ%ﬁ-hzdroxy-lgr?pyl)-amide; -

o R A S P ERE EV Dp ittty e
metBylghehoxyf-B)hydiroxy-propylamino)-propionic acid;

g 5 R e TR S koo
methylphBiekyPopahey| Bdibno) - pr opan- 2- ol ; et hanesul foni ¢

aci

(S ESLphy 4 Y SupRy kP R flopagiozol-s-
yl})6~methyl-pheno_xy)—2-hyd roxy-propyl]-2-hydroxy-acetamide. (S)-3-(2-Ethyl-4-{5-[6-(1-
etfiyi'-r)?o:pi -%)-é”ggt g)%yqé)ir%_ir}f&lll_]-?f ,H,%ﬁo%ldiégcl;\%j%%-}rﬁe%ﬁﬁ%ﬂ[ar?c))(%_)-BFo%ane-1 ,2-
dicﬁ;-((S)-B-{é-et hyl - 4-[ 5- (5-i sobut yl - 4- met hyl - pyri di n- 2-
) - 2, 4 ' | -3-vyl]-@&- . .
| ng;ﬁ%i?ﬁﬁﬂéS%yf?zézjﬁﬁ%i@ygp&F‘&FHOK}S)OY%‘?'%'Ery&{ﬂ8’4518%36’3320"3'
el Yaprep lepyriding 2yl 1 |
2 I}Hﬁg%ﬁ%%h?y[-é-j%-{]léthy&propyI)-4-me¥h y-[pyrldln-2-yl]-[1,2,4]oxad|azol-3-
yI}J’fﬁa’mbeykMm&y))g-hmrommpﬂl]-zhgldr@b(y-acetamide;
N LS A et Ra B TR by AR A5k oPY -2 6-
dirsibthylpheab yH2-iBlnengxy dpy2- higtroxyagutapite] - 2- hydr oxy- acet
Zznh;}ﬁ[(gf-g)&%%|E>§é-%{‘-@&3ét@ﬁr§ﬁyﬁp}4’zgg?fr]oyy-fyridin-2-y|]-[1 2,4]oxadiazol-
3-33?64.ﬁ]_euxwﬁheﬂmdy)-3-hyhﬂox@prminLhwdkcBoymcxébanpd@pane- 1,2-
(5) NPy U0 ARy - BB BY 2 ReHRReRZgl 2
méthbxy-ﬁ?_-mjelﬁg’r-bﬁerﬁ)xﬂ}i’mmi*bxgz-pllop;%H-Z-hgd:joxy-acetamide; and
N3 &L ROR T BIRISun G2 bt g rediorel gl ety
phgh dxai-a-hardsoxy/-pkdpyP- 2 hyak e @ctd mide;
orél?#s;](g;trﬁrgsteh%lrﬁp%nﬁgsqu) - 2- hydr oxy- propyl ] - 2- hydr oxy- acet

N[(S)-3-(4-{5-[6-(1-ethyl-propyl)-4-nmethoxy-pyridin-2

-yl l-11 ,2,.4 di | -3-yl.}-2,6- , ,
14 AT BHERET TSR ePbyL B8 aciampound perassipo de apw pgef daims
1 1,13, or a pharmaceutically acceptable salt thereof, and a pharmaceutically acceptable

I\l—&(S)-S-(Z-chI oro-4-{5-[6-(1-ethyl -propyl)-4-met hoxy-
Caflfi din-2-yl1-[1 , 2, 4] oxadi azol -

15. A compound according to any one of claims 1 to 13, or a pharmaceutically acceptable
salt thereof, or a pharmaceutical composition according to claim 14, for use as a

medicament.

16. Use of a compound according to any one of claims 1 to 13, or a pharmaceutically
acceptable salt thereof, for the preparation of a pharmaceutical composition for the
prevention or treatment of diseases or disorders associated with an activated immune

system.
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3-yl }-6-net hyl - phenoxy) - 2- hydr oxy- pr opyl ] - 2- hydr oxy- ac
et am de;

WORGODYIS2 (4- {5-[ 6- (1- et hyl - propyl) - 4- met hoxy - PYT/IRN06D/ (50749
-yl]1-[1 , 2, 4] oxadi azol - 3-yl }
met hoxy- 6- met hyl - phenoxy) - 2- ﬁﬁdroxy propyl ] -2-hydroxy-
acetam de; and
N-((2S)-3-{2-ethyl-4-[3-(5-isobutyl-4-nethyl-pyridin-2

17- yithe-Usé achrﬁ]r@Qad:iafm al6-for Wik Jpréremdmyt péemerydi-diskabyslor disorders

seleatebatiale orhid soNsruRa Bt B aR b Bttt Bt s igpey. ver

heartClARY QpHndreae CEdrAéd) hnd Gk Yradineerafs-edsadizBadest rodght a®but by stem

har utically acceptabl e salt, thereof nd a, .. :
ool B R o0 4 JO R, BIGORER NGNS el o dHyts. mutiple
scieess®, dhgnrhstoANYowslediodasebadutsh ds Oohh® dideage and ulcerative colitis,

PP A ol AL GHOn 28 SRS S & tbr AiiHS. payeorefints: atopic
didéa€easSuch mmirmtsrreartjundﬁms L&amafutu@ SO type |adissytel; PYst-infectious

auleBi el ags indudive SreTodie e APRRERTTanoU Slpmeruionephris

somejmmeaﬁdmaiormmm@l on for the prevention or
treatnment of diseases or disorders associated with an
activated i mune system 17. The use according to claim
16 for the prevention or treatnment of diseases or
di sorders sel ected fromthe group consisting of
rejection of transplanted organs such as ki dney,
liver, heart, lung, pancreas, cornea, and skin;
graft-versus-host di seases brought about by stem cel
transpl antati on; autoi mmune syndrones i ncl udi ng
rheumatoid arthritis, nmultiple sclerosis, inflammtory
bowel di seases such as Crohn's di sease and ul cerative
colitis, psoriasis, psoriatic arthritis, thyroiditis
such as Hashinmoto's thyroiditis, uveo-retinitis;
atopi ¢ di seases such as rhinitis, conjunctivitis,
dermatitis; asthma; type | diabetes; post-infectious
aut oi nmune di seases including rheumatic fever and
post-infectious gl omerul onephritis; solid cancers and
tunor net astasi s.



